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And for 1987, Tempo is the only car 
made in America that's offered with an option- 
al driver's side airbag restraint system. 

► DECISIONS, DECISIONS, DECISIONS. 

Also new for 1987 is the sure-footed Tempo 
All-Wheel-Drive. With its "on-command" 
system you can move between front-wheel- 
drive and all-wheei-drive with a touch 

of the dash-mounted selector switch. 

As you can see, the only disadvantage may be 
deciding which Tempo is right for you: 
the well-equipped GL series, the luxurious 
Tempo LX or spirited Sport GL-available 
for sale or lease at your local Ford Dealer. 
(When you order Tempo Sport GL or LX 
models with standard 5-speed manual trans- 
mission, we'll equip it with air-conditioning 
at no extra charge.) 

Ford Tempo for 1987. Its outward form 
reflects its inner beauty. And that's what being 
true to form is all about 

► ONLY FROM FORD: 3-YEAR UNLIMITED 
MILEAGE POWERTRAIN WARRANTY. 

Ford’s powertrain warranty covers you for 
three years with unlimited mileage. It's a 
combination unmatched by any other Ameri- 
can manufacturer. Ford’s warranty covers 
major powertrain components on all 1987 
Ford cars. Limited warranty and certain 



deductibles apply. Also, participating 
Ford Dealers stand behind their customer 
paid work with a free Lifetime Service 
Guarantee. It's good for as long as you own 
your Ford car. Ask to see the Powertrain 
Warranty and the Service Guarantee when 
you visit your Ford Dealer. 



AND HOW WE 
STAYED TRUE TO IT. 
FORD TEMPO. 



► FORD. BEST-BUILT AMERICAN CARS... 
SIX YEARS RUNNING. “Quality is Job 1” 

In fact, for the past six consecutive years, 
Ford quality has led all other American 
car companies. This is based on an average 
of owner-reported problems in the first 
three months of service on ’88 models, 
and in a six month period on '81-’35 models 
designed and built in North America. 

Have you driven a Ford ...lately? 









Powertrain: 23 liter HSC [high Swirl 

Combustion] ^-cylinder; 
electronic fuel injection; 
front- wb Eel -drive; 5- spend 
manual or optional FLC 
automatic traasaxle. 

Facts and Figures: Scaling: i passengers 

Luggage Capacity: 12.9 ctt.IL 1 

Notable 

Standard Equipment: Tempo GL Includes power 
racked nd-piriion steering, 
power front disc brakes, fully 
independent suspension, 
interval wipers, electronic 
digital clock and many 
other standard features. 

Tempo LX tpfcturcd) includes 
dll ol tins above, plus power 
door locks, electronic AM/FM 
stereo, till si earing, sport 
instrument cluster, touring 
suspension and much more. 

Optional driver's side 
airbag restraint system; split 
diagonal hydraulic brake 
system; high-mount stop 
lump; rear door child-proof 
locks, and many other 
vehicle and occupant 
protection features. 



FORD TEMPO 
A LL -WHEEL- OR I V t 



Safety Features; 



Powertrain: 



Drive System: 



2.3L 4 -cylinder HSO 
(High Specific Output]; 
electronic fuel injection; 
automatic tmnsaMle* 

A dash -mounted system 
Whiult-Via a selector switch- 
all nws the driver lo £wilch 
between f rout- wh cel -drive 
and AWD on -the -fly or 
standing still. 



FORD TEMPO 

SPORT GL 



Power! mi n: 2.3 L 4-cyJl itdar If SO 

(High Specific Output); 
electronic fust injection; 
5-speed manual transaxte. 

Notable 

jiLrmdard Equipment? 1A KT spokod aluminum 

wheel*;; performance sus- 
pension package; sport 
fn&lrtjinunl cluster; 
leatbor- wrapped steering 
wheel; etectmnic AM/FM 
stereo radio with calotte 
*- ’ tap^ player 

. tri JsAl Enron VDl'ams Indu^ 



The 5-passenger Ford Tempo has an 
advantage few other cars can offer: an out- 
ward form which actually improves the 
way it drives. 

► HARNESS THE WIND: HARNESS THE ROAD. 
You'll feel it in a tight turn: an uncommon 
sense of directional stability and cornering 
agility, it's handling you might not expect 

in a “family" car— the result of Tempos aero- 
dynamic outward form, which reduces 
front and rear lift. 

► FORMED WITH AN INNER STRENGTH. 
Tempo's smooth form is extremely strong, too: 
its unitized body construction requires 
over 1 t BOO robot-directed or automated weld 
points. The result is a tightly-built, light- 
weight body that’s a perfect platform for the 
rugged 2.3 liter High Swirl Combustion 
engine. And a fully independent suspension- 
with each wheel reacting individually to the 
road— gives Tempo a supple, balanced ride. 

► GOOD DRIVERS: A PRODUCT OF THEIR 
DRIVING ENVIRONMENT. Tempo's design 
Jets the driver perform better, as well. 

With features like expansive glass areas for 
a high degree of visibility. Controls which 
are easy to use. Quick- read instruments. 
Seats which keep you comfortable, yet alert. 
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Speed Stick 
Deodorant, 

The Wide Stick; 

// has no alcohol 
to evaporate. 

Its protection 
tasts 24 hours. 

That's 110% 
protection 
That's your edge 
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Inverted Sack 



1, follow instructions on the other side 




This year, Budweiser Racing Teams swept the 
National Championships In Indy car racing, Hydroplane boat racing 

and Funny Car Drag racing. 

The Budweiser Indy car, driven by Bobby Rahal, 
won the 1986 Indy 500 and the 1986 CART PPG Championship. 

Miss Budweiser, piloted by Jim Kropfeld, 
Is the wlnningest entrant in the Unlimited Hydroplane circuit winning 
her eighth National Championship and her second World 

Championship In *86. 

The Budweiser King, with Kenny Bernstein 
at the wheel, captured the 1986 Funny Car Championship for the 

second year in a row. 



THIS 

BUD'S 

FOR 

YOU. 



We salute our championship teams lor carrying 
on Budwelser's winning tradition and the racing fans who cheered 
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New NEUTRA RUST Gets Rid of Rust For Good! 



NOT A MINT, NOT A COVEN-UP, hut *n 

enttfSiy new and reva'i/UGnary process tor etimi 
natrng rust Meutra Rusl was originally devol 
sped to control sha increchbla rus l on o»J ngs in 
me North Sea, and on ships of me ftoyal Navy 
Think oi the rust problems Ihey h^ Naluralfy 
they use vast quantities of Nautraflust and buy it 
in huge 50 gaftan drums. Fot a long time Inal 
was me only wfty you otitJd buy 1 Sul at Iasi 
NeutraR ust is available m smaller sees tor home 
arid shop. 

Now you can gel nd of fust tor good |UH the 
way do si industrial and military ihslallahpns 
aJi over thfe world 1 

WHAT NEUTRA ItU > T DOES 

Neutra Rua e nke noihrng you're erer used 



before It's amazing! No liresome scraping, wire 
brushing and sandi-ng to gel down to bare 
metal. Nautra Rustw^rks best applied right over 
rust* Upenerraies ihe msE.Gets right down there 
and chemically changes me fust intoanenlirely 
new sutBtance -a hard, black, paintabu? com’ 
pound called lersotemc The rust s gone-- not 
jusl covered up— GON E' for good It no longe* 
even exists. 

NEUTRA RUST I* EASY TO USE 

First knock off the loose or scaly fust, but leav^ 
the resl erf the rusl there (Remember Neutra 
Flusl works with fust) Then just brush Neulnl 
Rust qn Within minutes thal ru$l will be gam 
and ihe new suhace will be there. "Piafs all mere 
aloft. Own up s assy, Ido. Jusl soap and watei 



YOU CAN ACTUALLY SEE NEUTRA RUST WORK! 




Whan you lirsi brush tin Neurfra Rust d ^ while black Whal you hare seen is (ha rust being 

Then, as you walch, it turns pate green, ihen chemically convened The hard new SLarf&ce 

darker green, tnefl finally a deep, wrougrtt-tfon can be painted any color you warn, or teti as is 




U1E NEUTRA RUST ON: Auleni obhtes Boats 
Outdoor Furniture * Drain Pipes Gutters 
Well boxes ■ Swing Sets ■ Tools Lawnmowers 
Appliances ■ Toys - Bikes Wagons Hinges 
Railings * Anywhere There's ftustt 

Foe Mail Orders Call' 

I- 800-221 -6545 
Fdr further information 
about Naulra Rust 

Jeff Morrison, VP Mantetlryg 
New >brfc Bronze Powder Go., Inc. 

777 Dowd Avenue, Elizabeth, New Jersey 072D1 
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A Shop Of One's Own 




A l Iasi I have a shop dufs 
away from all the hub- 
bub. If & m the Multipurpose 
Utility Shed built from the 
plans offered in your April '85 
issue (page GO). 

I finished it Last summer, 
adjusting the dimensions to 
16 x 16 ft. lor my require- 
ments. I included the loft for 
storage and installed the pull- 
down stairs. 

I've built many projects 
and a lot of furniture from PM 
plans. Keep up the great de- 
sign work, 

MERRITT BROWN 
DOVER, DE 

What an enviable spot for a 
shop f Or studio out m the 
south forty! PAfs outbuild' 
ing is versatile, indeotL The 
shed. will even ticcommodaie 
a. vtiTfrjHict ear until optional 
extensitm. 

Fur our bu tiding jtlans 
package, which includes an 
8-page instruction manual 
and materials list, send 
St 7.50 to Utility Shed, fVj p- 
utar Mechanics, Bar I0I4 t 
Radio City Station, New 
York, NY 1010L A second 
Set of plans , if needed for a 
contractor or filing a build 
ing perm it t is $15. 




Wwkihcp h o^ysecF in Brown i 
muciure, made from PM pram. 



Out of uniform 

That was a powerful cover in 
December showing H New 
Fighting Gear For Combat 
Survivi. " But surely the 
U.5. Army W’uuld not send a 
soldier into combat wearing 
camouflaged clothes and hel- 
met, carrying a black auto- 
matic riffle* and wearing the 
bright yellow gloves! 

TOM VENABLES 
DENTON. TX 

You we mi V the only one (to 
notice that Ranger Jack 
Braden would be east) pick- 
ings with those yellow 
fjfaiws. Black is standard is 
sue, but Jack hud just dem 
mstmled some skin bum 
ing helicopter mppetling 
techniques for ns and was 
slid in his civilian gloves. 



The right stuff 

The fan-jet engine for model 
airplanes is featured in your 
Speed In Scale story (page 
7*1 , Nov. ’86), hut real jet 
engines for flying models go 
back Ti years. That's when 
Curds Dyna Products started 
production of the world’s first 
model jet. The Dyim-jet is a 
pulse jet will] the highest 
pulse frequency — 220 to 240 
cycles per second— and at 
currently holds the world 
speed record of 189. 2 mph 
for model jet planes, 

|3_M CORDON 
NDBLESV1LLE. IN 

Sound thinking 

Just a brief note to say how 
much I enjoyed Steve 
Booth’s thoughtful "Changing 
Channels' 1 story in your 
Home Fled tunic Entertain- 
ment section (page 75 K Dec. 
86) h I know that PM readers 
like to think a bit beyond just 
nuts and bolts, and Steve's 
story brings nut the broader 
context of home electronics. 

HANS FANTEL 
NEW VOHK, NY 

Nans Ftmte f, whose byline 
has appeared in PM, is the 
sgttdicated audia/tideo rob 
umnist of The New York 
Times and co-author, with 
Ivan Berger, of The New 
Sound of Stereo, published 
by New A merican Library. 

Intrepid sailor 

I'm p^iiid to have been one of 
the original members of VB- 
IfS Givebnmbing Squadron, 
so your recent article about 
the U,S.S« Intrepid (Editor's 
Notes, page 4, Sept. ’86) 
brought back many WWLI 
memories. Our squadron 



boarded the carrier on Aug, 
7, 1944 h and could write a 
book about our many mis- 
sions. But tw r o dates are 
most vivid in my memory, 
Oct, 24 is when we located 
the third portion of the Japa- 
nese fleet which included the 
battleship Yamato. I am 
grateful to have returned 
alive from the M-day Battle of 
Leyte Gulf. 

The second date is the one 
you mention in Editor's 
Notes: Nov. 2b r 1944 — I he 
day the Intrepid took two 
kamakaze hits witiiin 5 min- 
utes of each other. 1 was not 
in the air that day, and was on 
the flight deck at the time of 
the second hit. The dead pi- 
lot's body was on the forward 
pan of the deck and 1 "liberat- 
ed 11 a large piece of his silk 
parachute. I stilt have it. 
ARTHUR GUNNER’ 1JA5CHKE 

A squadrem reunion will be 
held in St. Louis, Missouri^ 
this October. Contact L, Ciun- 
mr " at :mitf Phillip Jud 
son, Frmer, Ml 

All hands 
on deck I 

Thanks for your excellent 
deck story, Stack&i Dirk, in 
the April ’86 issue {page 
114). You combined many 
great ideas for decks into one 
functional and attractive pro- 
ject. I particularly liked the 
privacy screen and railing de- 
signs, and was able lo adapt 
them to my own deck. It's 
Well-Eked by everyone who 
'’tomes on board, 11 Your con- 
struction details were espe- 
cially helpful. Keep up the 

goo d work. 



BRIAN E>. JENSEN 
PEOfllA, If 




Jensen's deck, with bulJt-ln privacy, fci cusromJitd to hti h \ou%m. 
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The new shape of tough ; 
Announcing the new 
1987 Ford pickup. 



Americas best-seller* gets even better! 

New aerodynamic design. New multiport fuel injection 
for 20% more power standard . New luxury interiors. 
New rear antilock brakes, first in any pickup. 












Bear antilock 
brakes standard. 

Now. a major advance in 
braking control' All big 
87 Ford pickups feature 
new rear antilock brakes 
—designed to help you 
make straight, smooth 
stops. Only Ford has 
them. And thev're stan- 
dard equipment! 

These aerodynamic Fords 
not only look new. They 
change the way pickups 
stop, go, ride and drive. 

Best-Built 
American Trucks 
six years running. 

Based on an average 
of owner-reported 
problems in the first 
three months of ser- 
86 models, 
and in a six-month 
period on 81- 85 
models designed 
and built in North 
America At Ford, 

Quality is Job L 



Multiport 
fuel btfection. 

New electronic injectors 
beef up Ford s 4.9L Six 

with 20% more horse- 
power-standard! V-8's 
range from the most 
powerful small V-R th* 
fijel injected R nT 
to the bij 

diesel engines in any 
pickup. You gel up to 
245 horsepower to 
move payloads big as 
5450 lbs. Or to tow over 
twice that much.** 



'Based on tiiFFi rjvTiUnbl* 
csdkndffr L ftrik 

tt^sutibesfis 

**Whcn property equipped nnd 
wrih 9 fiflJi urfatet 
t&aapd isr, rn ms*J*i 
manure Innas' reported retail 
dff]irenes 



FORD PICKUP 



Luxurious cab 
interiors. 

Inside, you enjoy a new 
level of comfort and 
luxury. Behind the sporty 
A-frame wheel is full 
instrumentation backed 
by a dozen labeled indica- 
tor lights — all standard. 
Only Ford offers Regular. 
SupeiCab and Crew Cab, 

Lifetime 

Service Guarantee. 

Participating Ford Dealers 
stand behind their cus- 
tomer paid work, in 
writing, with a free 
Lifetime Service Guar 
ant ee for as long as 
you own your Ford 
car or light truck. 

Ask to see this 
guarantee when you 
visit your participat- 
ing Ford Dealer. 

Buckle tip— together 
we can save fives. 



FuUy adjustable 
Twm-I-Beam, 

Ford front Suspensions 
haw been redesigned 
For truer tracking, longer 
tire life. They’re also 
now fully adjustable. 

* for 87 new gas- 
pressurized shocks con- 
tribute to a ride that’s 

smooth on the road yet 
firm in rough going. Try 
the ride of a full-size 
Ford— Americas best- 
selling pickup Tor nine 
Straight years* 



tn remuv n five vfcfctt lap* 
«3Ti B7 Ford pickup, ienti 
rumip H wJdrcss la Fard 
Video Oflrr. FO Box 10021 . 
Totedo, Ohio *:j*m IridicaK 
VHBwEkbi 





BV WADE HOYT 



Wishful Thinking? 




Pontiac Draw rs lerJouiiy eomJdcring a Sertone ragtop. 



W hen Pontiac introduced 
its new Opel- Daewoo 
“LeMans" model last month, it 
already had a pair of custom 
show cam up its sleeve. Lurk- 
ing in the bushes was a hand- 
some convertible with built-in 
rull bar that looked very much 
like a VW Cabriolet. And for 
good reason; it was built by 
the Italian coachbuilder Ber- 
tflffie, who also did the VW. 
Pontiac's sharp design studio 
simply ordered an Opel KadetL 
Cabriolet from lierttme and 
grafted on LeMans nose and 
tail pieces. 

Right now it's just another 
"design exercise to gauge pub- 
lie reaction. n But if enough of 
the public reacts positively, it 



wcmld be relatively easy to get 
il into Pontiac showriHims. 
Ihe Bertnne'Kadett b already 
on sale in Europe. To get it 
here, LeMartsbody parts plus 
safety and emisssEms equip- 
ment would have to be added, 
either in Korea or die U.S. 
Feasibility studies are under- 
way with the 165-hp 2'tter 
Sunhird Turbo engine* which 
is a quantum Leap over die 
stock LeMans’ 74 hp. 

Shown below is a racy Lt^ 
Mans show car that's based tm 
rbe l3tMip, 2-liter,, 16- valve 
Kadeit GSE. Aftermarket 
show-and-go parts from the 
German hat-rad firm Irscher 
include wheels, fender Cares, 
ranker spats, air darns, 4- 




Gcimao h&t-rotf para iraniForm Lc Mam into a pocket rocket. 



wheel disc brakes, 
suspension pieces 
and the steering 
wheel, plus an inte- 
rior dress-up kit- In 
Germany, you can 
order Irscher parts 
for EM-Y installa- 
tion on existing 
cars, or have your 
Opel dealer install 
them on a new car with a full 
factory warranty, 

Mazda 

discovers 4wd 

The big news about Mazda's 
new 4x4 pickup is that they 
finally have tm e. Although 
Magda's built tough tittle 
trucks for some time, this is 
the first one to offer all-wheel 
drive. An enlarged 2555-cc* 
1024ip Four accounts for the 
B2G0Q model name, A 3-speed 
automatic or 5-speed manual 
transmission are available. 

West Coast Editor Sieve 
Parker got to hash t hrough the 
bennies In the new trucks and 
reports that the B2&X) is: 
N Tight, taut and solid, with 
excellent steering feel. It's 
nice lo have the responsive- 
ness of that larger engine. 
Unfortunately, all models fea- 
ture manually locking front 
hubs. H A turbo is likely next 
year, but automatic hubs are 
probably two seasons away. 
The company may move cau- 
tiously, but as Steve re- 
ports: "Fit and finish 
is typically Mazda, 
which is to say, 

excellent.” 

Cab Plus short 
and longbcd mod- 
els have cargo 
beds 6, 7 aivi 7% ft long. 
Payloads are 1400 pounds 
without trailer brakes, 1500 
pounds with brakes. 

Last Rolls 

Rolls-Royce has phased out 
Ets Camargue model with a 
run of 12 special "collector" 
models, all shipped to the 
U.S. In its 11-year model 
run, only 534 Camargues 
were built. Designed by the 
Italian stylist Pi nui farina and 
named after a region in south- 
ern France, the limited-edi- 
tion cars featured silver inlay 
wood veneers, mono- 
gnunmed silver flasks, vanity 
sets, and a Si 75, 000 price. 




Mazda B 2600 # x# has bigger Z.d-PFw Four. 



Instant shades 

Researchers are working on 
a way to adjust the tint of car 
windshields in a way similar 
to ptatochromatk sunglass- 
es- An electrical charge run 
through a thin film of tung- 
sten oxide sandwiched be- 
tween layers of glass will 
cliange the color of die wind- 
shield from pale yellow to 
dark blue in Jess than 10 sec- 
onds, The transformation in 
color can be adjusted by a 
rheostat m less time than it 
takes to fumble with your 
own pair of shades 

Plastic surgery 

If you can't afford an exotic 
mid-engined BMW M-1, leave 
it to the clever Japanese to 
market conversion kits of add- 
on spoilers and decals that will 
make a Toyota MR2 kmk much 
tike the Autobahn hurner 
BMW and other European 




M Id-englncd BMW 
M 1 7 Mo, It i a customized 
Toyota MR2 kit car. 

image cars are tremendously 
popular with status-conscious 
Japanese, hut they're also hid- 
eously expensive because of 
high import duties. With the 
$■1975 H M14T kit, a day's labor 
and a paint job, you can trans- 
form an MR2 into a reasonable 
facsimile of the Bimmer. 

Other kits are available lo 
done a Porsche 935 racer 
from an old-style RX-7 
($1340). You can disguise a 
Toyota Starlet as a Peugeot 
205 Turbo, or a Honda City as 
a Renault 5 Turba TH 
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SURGEON GENERAL'S WARNING. Quilling Smoking 
Now Greatly Reduces Serious Risks to Your Health, 











Antibodies 
for the glpper 

A amah: biotechnology firm 
working in a lab at the Uni- 
versity of Notre Dame has 
developed a “monoclonal 
antibody” that may eventu- 
ally be used ta break up 
blood data* The antibody at- 
taches to a blood cell at a 
specific point. Researchers 
for American Biogenetie Sci- 
ences Inc. say it could be 
used as a "magic bullet” to 
fight strokes. By placing an- 
ticfotting chemicals on the 
antibody, then injecting it 
into the human patient r it 
might be possible to attach 
the antibody to a specific 
blood cell that is m the pro- 
cess of clotting. The breaks 
through has been tried in 
laboratory mice only. Hu- 
man experiments are several 
years away. 

Science you do 

The National Science Foun- 
dation has given a $302,000 
grant to the California Muse- 
urn of Science and Industry 
to create basic chemistry ex- 
perimental devices the ordi- 
nary museum visitor can 
use. One of the devices al- 
ready tinder development is 
a clear glass tube filled with 
Freon gas. As you push on a 
cylinder in the tube, pres- 
sure condenses the gas into a 
liquid, demonstrating a basic 
chemical prindple^that 
density and pressure are di- 
rectly related. More innova- 
tion is expected before the 
project is completed by the 
end of next year. YM 



Bovine microprocessor Is 
canted on coNar and 
keeps record of caEtk weight. 



Glao-iobe Fen a museum visitor mm Freon gas hmo liquid. 



milt- broomed m recent 
years, Until last year, it in- 
volved transmitters placed 
on an animaTs collar to track 
its movements, 



Cards 'n' letters 



Wp offered a free swatch of 
orange phosphor material to 
readers Interested in doing 
experiments. Normally, I'd 
say keep the cards and let- 
ters coming. Rut wo ware 
avalanched! More than 700 
readers requested the ex- 
perimental swatch within 
the first week after the Janu- 
ary PM went on sale. So, 
don't keep those cards and 
letters coming, We p rc out of 
orange phosphor. 



Safety 
from nukes 



Author Walton W. McCar- 
thy took me to task in a 
letter recently for putting 
down nuclear shelters on 
various occasions. I think 
shelters are a waste of space 
and money. McCarthy dis- 
agrees , He offers forceful ar- 
guments for nuclear shelters 
in his book 'The Nuclear 
Sbettemt” (822,50, Todd & 
Honeywell). Essentially, he 
says we have taken a defeat - 
1st attitude about survival 
after a nuclear war. He 
points out through well-pre- 
pared tables and statistics, 
that it would be possible to 
survive, provided the survi- 
vors were willing to con- 
struct shelters before a war. 
Read this book, and you may 
agree with Walton McCar- 
thy that survival is possible. 



Science 



BY DENNIS ESKOW 



High-tech Cattle 



Came weigh In 30.000 llnws per jwotkI- 



A merica's 
s t ranges: 
weight watchers 
wear cowboy hate 
and have doctoral 
degrees. They're 
are members of a 
United States Ag- 
ricultural Depart- 
ment research 
Leam working at 
Miles City, Mon- 
tana and vicinity, 
to monitor the 
weight of cattle. 

The system in- 
cludes a stall 
whose Door is an 
electronic scale 
that Lakes 3fl r 0tH) 
weight measure- 
ments each sec- 
ond, Since the ani- 
mal is constantly moving, 
the repeated weight read- 
ings provide for redundant 
accuracy checks. Averaging 
out 700 JKKJ nr so measure- 
menEs gives USD A scien- 
tists a highly accurate gener- 
al weight. The bovine wears 
a microprocessor on its col- 
lar, The micrqproeestior re- 
cords the animal's weight, 
and also takes measure- 
ment:- of air temperature, 
barometric pressure, precip- 
itation ami humidity wher- 
ever the cow goes. The mi- 



croprocessor also records 
the animal's traveling hab- 
its. u We're learning about 
ranching practices that pro- 
duce the must beef on the 
least feed in the shortest 
time,” says USD A research- 
er Pat Currie. 

The system now being 
used by researchers could 
one day be used by ranchers 
who want to cull targe herds. 
But since it i? a prototype* 
the cost is prohibitive ta cat- 
tlemen. Several companies 
are reported working cm 
commercial versions of 
the computers Elec- 
tronic tagging of 
animals has been 
used mostly in the 
wild, where the 
technology has 



Call 
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Moto reran 

spark plugs 

THE LIGHTNINI 
BB1IND ITS 
THUNDER. 



A 



\ V 



It stormed onto itie American perfor- 
mance scene. The Thunderbird Turbo 
Coupe, moved bv a sophisticated four- 
cylinder turbocharged engine that's as 
powerful as a V-8. And the lightning 
behind its high-revving thunder: 
Motorcraft extended-tip spark plugs. 
Their nickel-chromium-allay 
electrodes are designed to cope 
with the intense heat of today's 
high-performance engines. I 
I There's a Motorcraft spark plug, 
as well as aful! line of quality- 
x made Motorcraft parts, available 
? for all makes of cars and trucks 
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Motorcraft from Ford 



•rlaTHCTHT H-npcmtlf nwu 










BY BOB VILA 



Refinishing Wood Floors 



F ur must homeowners, re- 
finishing a scratched and 
scuffed wood floor is a messy, 
arduous and ttoe-omsummg 
job. But it's not without re- 
wards. With average wood- 
working skills, the right equips 
meni arid a fair amount of 
patience, ym van often obtain 
professional results for a trac- 
tion of the cost professionals 
would charge, 

Simple observation may be 
all dial's needed for you to 
decide if your flour needs re- 
fimahmg. If the finish is peel- 
ing, cracked nr blenched then 
it s time to refinish. 

Likewise, if deep scuffs, 
scratches, bums or stains 
have penetrated the finisiv 
you probably need to sand and 
re finish the floor, 'l"he equip- 
ment you need to do this is 
available from your local equips 
ment rental store. 

Even with the best equip- 
ment, i hough, this is a job dial 
must be done carefully, other- 
wise you can damage the floor. 
So pay dose attention to the 
operating instructions when 
you rent the equipment, and 
take your time doing the job. 

Preparatory work 

Thu first step in restoring a 
hardwoud Hour is to remove all 
the fumislfijigs from the room. 
The fine dust created bum 
sanding the floor will coat ev- 
erything. Remove draperies 
and seal off cabinet doors and 

Contributing Editor it oh 
Vila f.i host of public tHevi* 
mm’s 'This Old Howee* 
funded % (JUTn^Cortiinfl 

FilwtrihiH 



cupboards with masking tape, 
newspaper or hung sheets. 
Close the door to the room 
before beginning sanding and 
dpeq nil windows. 

Nest, perform all needed 
repairs to the floor Now that 
all the furnishings have been 
removed, you can see Lhe bad- 
ly spit or warped boards that 
have to be replaced. 

Also, pull or redrive any 
protruding nails , pu£l out old 
carpet staples, nail down loose 
or squeaky boards :uid. finally, 
fill «e£J nail holes or remaning 
cracks with wood filler and lei 
dry. 

Remove as much base 
molding brum iuuuiid die fiinir 
as possible. This wili give you 
better access tu the floor 
edges and will keep the mold- 
ings from bang damaged by 
the sanders. 

Sanding 

You need to rent two different 
senders: a drum binder and a 
disc sander, sometimes catted 
an edger. You'll al^i need a 
hand-held scraper. a portable 
electric finisiimg sender and 
three grades of sandpaper- 
coarse, medium and fine. 

Start off with the drum 
sunder loaded with coarse 
sandpaper- Before starting the 
machine, lip it hack so the 
drum is noi in contact with the 
fhjor. After ii starts, move 
forward while lowering the 
drum gradually until it touches 
the floor Keep moving white 
the machine is sanding — even 
a short pause can leave a 
gouge in the floor. 

Start sanding at one end of 
die room and work toward ilk: 



other. You don't have to push 
the machine forward, because 
when the drum luts Uie flour it 
will move forward nn its own. 
Keeping a firm gnp on die 
handle, sand the flour slu-wly, 
easing the drum up at the end 
of each run. Overlap nuns a 
few inches to make certain you 
didn't miss any boards. 

For strip flaring, always 
sand with the grain. With par- 
quet flooring, die first pass 
should be at a 45 :| angle tu the 
length of the room. The sec- 
ond pass is at a 45° angle from 
the opposite comer of the 
mum (essentially, you're 
sanding in an X pattern J. The 
final pass should be along the 
long dimension of the room. 

After you have sanded the 
entire flour, switch to the disc 
sander. Lead the disc sander 
with coarse paper and sand 
those areas that you couldn't 
reach with the drum sander 
However, even the disc Sand- 
er won't be able to reach alto 
corners. Leave those areas 
until all the sanding is dune and 
then scrape them Smooth and 
even with the rest of die floor 
using a hand scraper 

After the floor has been 
sanded with coarse paper, re- 



peal the procedure using me- 
dium and fine paper. 

Use a portable electric 
sander tu remove any cross- 
grain sanding marks left from 
the disc sander Use the 
scraper and the sanders to 
touch up any remaining areas. 
Finally, vacuum the floor to 
remove dust juk! then wipe it 
down with a tack dodL 

Floor finishes 

Once die floor is sanded, it's 
time tu decide about slaintngH 
If you want a change of culor H 
you can use either water- 
based or petroleum-based 

stains* Just pick s color you 

tike, then try it on an incon- 
spicuous part of die flfjur Lei 
see if the finished. Color meets 

with your approval 
'llie floor finished dial Cover 
die stain tall into two broad 
categories: penetrating finish- 
es and surface coolings. 

Penetrating finishes, such 
as turg oil types or penetrating 
floor sealers, soak into the 
pores of the wood and bond 
with the fibers to seal, harden 
and protect the surface. 
Penetrating sealer cun be 
applied with a rag, brush, 
turn to peg? JG) 




Use a rented drum sender and coarse sandpaper to begin resurfac- 
ing a wood ffoiir. Make repeated prases In the grain's direction. 
Then sand with medium^ and fine-grit ah railves. 
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THE TRANE $150 
“TMEISMONEY 
REBATE ’’IS 

TICKING AWAY 

A. T\Jf /lr r/AJ.1 I tonic. 7 And XL 121 II I air conditioners and 

XL 1200 Wfea th eiUun ' hem pumps come with an exclusive tthumlai Hirer's Id-yeur limited warranty 
on the compressor and coil. Protection that's twice as long as most of the oilicrs, Warranty deutils 
arc available from .vour authorized Trane dealer, 

Don't drlay. {'all your participating; Thine dciiler t> ulay for a free estimate 
and details on you is Money Re bale" 



THE SOONER YOU BUY AN ENERGY 
SAYING XL 1200. MR CONDITIONER, 

THE MORE YOU SAVE. 

Gel ;i Slob rebate from Tram’ when you buy ami install 
an XL 1200 air conditioner, XL 1200 Wcathertron 1 heat pump 
i qualifying package unit between February I and March HL lfJNT. Wait 
until April or Slay to buy, and your rebate is ST5. 

Lruoy lower energy hills and a comfortable home, The Ttane XL 12(K) air 
conditioners are up to more energy 
eitiHent ihstn ihe |(1 y?ar old unit in your 



~mnalihiMf model- TfH Ri.t Iff* i 1:1 II. HR 4 J-’Ti L HIM Ul II: H^t md -nilLitrfr i- ■ ■ rwitni7hv» end Mi.i.hT- 

“llu-rtl nil i mmi|iui ih ■' wilh. Hi yvt±>il-J Uiiir* with in itiriiX- HFF1K nf 7 _ ^nil II* 1L 121 Ml Hi : nlulll r &ri - if 1 \ 






9> mtiii/mfx'iipkuik? cmtifnrt in ii 



£ Wrinn StUtlUiM Ihr. 



IMS 

COULD 

BE 




For a modest 



investment, you can 
be your own boss, get the 
training you need to be 
successful, and earn the 
money you've dreamed of. 

Because Novus, 
the leader in stone - 
damaged and scratched 
windshield repair, has 
valuable franchises 
available in your area. 

The Novus 

process is patented and is 
currently being used 
successfully cind profit 
ably by thousands 
ofdealersintheUS., 
Canada, and 20 countries 
abroad. 



So get more infor- 
mation on the break that 
you’ve been looking for. 
Call 1-800 -328 -1117, or 
write: Novus, 10425 
Hampshire S. f Dept. PM- 
37, Mpls, MN 55438. 



In Minnesota call <6l2i 944 8000. 




i HlftMJYLS JSC 




SUE PALMER 
PATCHED 
HER WALL 
LIKE A 
PRO! 



And so can you' IF youVe damagt*d a 
drywal] in ytiur homo, youVp gal an 
easy, do-il'yoursetf professions] patch 

kit waiting fot you ll! yGur 

neighborhood home icnproverriem 
center! 

The new Pro Raich Drywall Repair 
Kit, developed by conir&clors and 
perfected for I he homeowner, gives 
you a simple, strong, high qudlLiy 
professional drywall repair without the 
complication and cost of calling, h 
professional! 

PATCH YOUR 
WALL LIKE 
APRO! 

A$k for Pm pmch al your 
neighborhood hardware or home 
improvement center, or call us for the 
Pro Patch dealer near you, 
1-aOO-237‘<lBOH 

PRO™ 

RflCTCH 

PA H PrnduL“la. ln£. * 6M0 2nd St. NW 
AlbuqLwrctya, NM SHOT 



OLD HOUSE RESTORATION 

fContmutd from pagt U) 

squeegee or lamb's wool applicator. 
Though the particulars of applying the 
finish wfl] vary from one brand to another, 
generally, it's applied to the surface gen- 
erously and then the excess is wiped up. 
Once it's allowed to dry, the sealer is 
buffed with an electric Door pnEsher {avail- 
able from vutir equipment rental store) 
and a No, 2 steel wool pad. Apply a 
second coat of sealer and repeat the 
prcjcess, then was or apply two coats of 
polyurethane over it, Some finish manu- 
facturers make an integrated system of 
floor finishes comprising a penetrating 
sealer, a top coat and even a finish 
renovator that will brighten the Door once 
its finish becomes worn or soiled 
Polyurethane is the most popular of the 

surface finishes, ll can be appfed with a 
lamb's wool applicator or with a brash. 
Polyurethane can be applied in two or 
three coats. Either way, the final coat 
does not need (o be buffed oul. providing 
that the coats that proceeded it hive been 
buffed with No, 2 steel wool. 

Regardless of the type of finish you 
use, keep compatibility in mind. Some 
finishes are not compatible with other 
finishes, stains or even waxes. Carefully 
read the instructions for the finish you are 
applying aaid make sure that all steps tn 
the finishing process are cnmpalible- 

Aside from that, don't ignore the safety 
issues concerning refiiushing floors. Fin- 
ishes are flammable and finish-soaked 
rags should not be left in a pile where they 
can self-igniter dispose of them properly. 
Also, floor finishes should be used with 
proper ventilation 

Avoid using some of the more exotic 
and diffiadt-to-iise finishes that are de- 
signed to be used fay professionals. 
Amcrtig these are the so-called Swedish 
finishes that are urea-formaldehyde 
based, fesl-drytog floor sealers and mois- 
ture-cured urethanes. 

Though not as exotic, but stiH difficult 
and risky to apply, shellac and lacquer are 
generally not appropriate floor finishes. 

Varnish is suitable as a floor finish and 
was once widely u&ed, but since has been 
surpassed by polyurethane in popularity. 

Maintenance 

The maintenance procedure you use to 
keep your floor looking good will depend 
on the type of finish you use. Once again, 
consult the manufacturer's directions. 

Far instancy so™ mnaufacturers rec- 
ommend using wax on their finishes while 
others advise against ii. Some floor finish- 
es can be damp mopped, white others 
can't 

Some Imslcs. apply T however, regard- 
less of the type of finish you use. Wipe up 
spills immediately. Vacuum frequently to 
prevent scuff-ausmE grit to build up and if 
you do use wax, apply it in thin coats and 
buff it out thoroughly. m 
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WITH FREE CATCHER as SHOWN WITH FREE CATCHER AS SHOWN WITH FREE CATCHER AS SHOWN 

21- 3.9 HP (2139101 A HP I2BOM) Si' i.fl HP (2T391PO! 

Al p«ilkiHitlvtg4uton. WhttoiKHJtewiiii. ofloia irwludo grin* Only 







For OOrtipkHB thHArfli HE our wurrAmy fli * tteafsf near you. 



FI r*mnTi More Americans lw« chosen Snapper's raar 
| E % I UTf engine rider Shan any other brand. For good 
1 ^ _^_l_f reason . No where else will you f i nd she pe rf or m- 
MONTHLY ance Qr durability of this American classic Buy 
PAY ME NT 5 row at re 9 u lar relai I price and choose one 
mith ^ n af ji se dit tonus attach ment. 

iSnmtn *-ih Dplifyiai ivnfi imhehftr) 





(“| r^Tl" ¥ YVChoosea gas push mower vwth our 
|l [J I " 1 ’ M patented Hi-Vac. "system Vacuum 
i _jA _§ J action stands grass up for an even 

MONTHLY cut and removes clippings. Seaves, 
PAYMENTS P |flf? straw. Buy at regular retail price 
with snap credit a nd choose o ne bon attachment. 

(ShcMmwrifi freeoplKjral gra&sGBlchet) 





FREE Dump Cart 

Far haul ing -heavy loads- 

Retail Vfelue SI 99, 95 



50% OFF Bag-N-Mhgon ‘ 

30 buShA 1 , 1 j real Idr leaves 

Retail Value $369-95 



50% OFF Twin Bug Catcher 

Htilds 30 gallon Lrash bags 

Retail Value 5259.95 



FREE SiEiglt Bag Catcher 

Slides fw easy dumping 

Retail Value £139.95 











FREE Snapperixer 

Snreds tali leaves 

Retail Value $59.95 



50 % OFF Pae-N- 9 «K‘ 

£1 "il HP model e 

Retail Value 599,95 



FREE Grass Catcher 

For Kwik-N-Ejy dumping 

Retail Value $49 95 



FREE Mulcherbcer' 

CncH Hi* nr. B0C*nodHt 

Mulches lor lawn teod 
Retail Value S44.9S 



"SNAP-CREDIT MEANS NO MONEY DOWN AND 








ATTACHMENTS ★ SNAP-CREDIT PLAN 



880 I23t i33HSfe 1 
Mil a eatiatu 




"T fiTirn self-propelled models come 
1 1 |] |'l' I with state of the art features that get 
the 10 b done fast Like our patented 
MONTHLY Hi-Ntec* and famous disc drive. 
PAYMENTS n ™ at regular retail price and 
with mm iMmr choose one bonus attach m^mt 

(Sfwi *slh Frirei opIiDnn! grws mIcNepI 




I”! CrnYfYl When you're ready to ride first class, look to 
| ‘ E 1 T i' f Snapper. The limousine of lawn tractors With 
1 | J | f features no others can match. Like the Hi-Vac “ 

MONTHLY system and the patented disc drive. Buy a 
PAYMENTS 12 5 or 16 hp lawn tractor at regular retail price 
with sh * p -credit and choose one free cutting system . 

[Sh&wfi irtdatilHbneJ Niin hng CMttfifr] 





FREE Thatcherizer 

Dettiatcties while you mow 

Retail Value $69.95 



FREE Snapperlzer 

Sh reds lall Ifl-Avej. 

Retail Value $59.95 



FREE Grass Catcher 

For •KwA-N-Ery dumping 

Retail Value $49.95 



LAWN TRACTORS 





* 




re 


1 

m 

L d 


r 



AtMTifiHimn, Imitod tin cnri.nn 
TTxactala AU ra 

rwkjFAduiet's suogsabed 1 
Nil prtHt*ncJ may 
fiVtUNflrrt: 



FREE 33 Mower Deck 

The pafoniefl. Hi-Vsc' dec* 

Retail Value 5259.95 

FREE 41 1 Mower Dock 

Wcdsurr whde rfcKjbl? blebfi 

Retail Value $339.99 

FREE 4 fl" Mower Duck 

UMrs wida-lricle blade 



50% OFF Pac-N.S«f 

Hold's 30 gallon irpsh bag 

Retail Value $99.95 



FREE Mulcherixor 

inoi tl Cf uV ilfi R-il'T i 

Mulches For lawn loon 

Retail Value $44.95 



LOW MONTHLY PAYMENTS 1 









"1 r^TTnri Th ' s versati le 2-way til ler 
LJ (I I'if breaks hard new ground 

J or cultivates. your existing 

MONTHLY garden. Buy one at regular 
PAYMENTS retail price and choose 
with utnF.entciT orie bonus attachment. 



~l rirTinrL Tough. Hard wooing and 
1 U | T l T f !ong lasting. Buy a front 
tine tiller now with garden 
MONTHLY tractor wheels at regular 
PAYMENTS retail price and choose 
one bonus attachment 



LJ D I T 1 T a mower runs cleanly and 
#11 quietly, Buy now at regu- 
MONTHLY lar retail price and get a 
PAYMENTS free Kwik-N-Ezy catcher, 

mTHHWiCnimr IShnwn wish Iree ijfiiii rji^herl' 





HEAR TINE TILLERS 



FREE HllknFunwnr 

Retail Value $79.95 



FREE Cultivator 

Retail Value $99.95 





FRONT TINE TILLERS 



FREE 

Hiller-Furrawer 

Retail Value 

$79.95 



FREE Garden Kit f Plow kiT.GulIrvatDr and 
2 gauge vYheei kit&i Retail Value SI 59,95 



19” ELECTRIC MOWER 




FREE Grave Catcher 

Retail value $49,95 




HURRY! OFFERS END SOON AT PARTICIPATING DEALERS, 



WE ALSO OFFER THESE FINE PRODUCTS 




IViminer&p regular and commvrcial. 

Snapper's trimmers give you real weed busting power. The 
homeowner model has an exclusive angled handle and all 
models convert to edgersand brush dappling cutters 



Blowers, Hand Held end backpack. 

Snapper's 2-cycle dynamo blowers go anywhere wilh ease. 
Great for using year-round for sweeping drives and walks, 
collecting leaves and clearing light snow. 



Visit the SNAPPER dealer nearest you. Or look In the Yellow Pages under fawn mowers. 







Workshop 

Minicours* 




BY ROSARfO 
CAFOTOSTO 



Mortise-and -tenon joints 




TTmimhuHji "Hi h iimljiriiif Is versatile and strong. It can be used to 
Join such assemblies as table aprons and leg* or stjies and raiEs. You 
can cut the Joint with bask woodworking hand tools. 



T (ie mortise-and-tenan 
join!: is strong and can be 
cut with basic hand tools. The 
joint is well suited for frame 
construction, post-and-panel 
and leg-to*rail assemblies be- 
cause it resists wracking and 
twisting stresses. 

There are many varieties 
of the joint. The one shown 
here is called a blind mortise 
and tenon. 

For a strong joint, the ten- 
on (the prodding member) 
must slip-fit the mortise (the 
hole that receives it). If done 
properly, sifter the pieces are 
filled and clamped together, 
Llw joint lines should be near- 
ly invisible. Therefore, care- 
ful layout and sharp tools are 
essential, While a marking 
gauge would be helpful, you 
can use a combination square 
and a sharp pencil. Youll also 
need a ruler, hacksaw, chisel 
and a portable drill, prefera- 
bly with a guide. 

There are mi hard-and-fast 
rules about tenon si*e, but 
generally its thickness is one- 
third to one-half that of the 
workpiece. Its length should 
be about V ]6 in. shorter than 
the mortise depth. 

The depth of the mortise, 
however, depends on the ap- 
plication. In uur example, the 
mortise should be about one- 
half to two-thirds the joint 
length. 

Begin by marking the cut- 
ting lines as shown. Then, 
shape the mortise with a drill 
and chisel. 

Finish up the joint by cut- 
ting the tenon as shown. Use 
a hacksaw and do final fitting 
with a chisel, PM 




■Clamp both piece* at the joint together ami 
carefully lay out the Joint using a combination 
square and A sharp pencil or a marking knife. 



Cut the mortise Dm by boring ft out wfth a 
portable c lectric drill and guide. Fontrttr and brad 
point bJu work best for this procedure. 





Square-up the mortise by removing the wane wl th 
a sharp chisel. Make the final cuts with the chisel 
Up held just on the pencil line. Don't dvertut. 



Using a bckuw P first cut the ttnon'i cheeks. The 
damped Stop blocks prevent the saw from Overtuf - 
ting. Then make the shoulder cuts,, as shown. 



Finish cutting the tenon by paring down to the 
lines with a ctibsef, The workpiece can be herd 
upright In a vise or clamped to the workbench. 



Round off the tenon's edges with j chisel and then 
chamfer Its end. It should slip snugly, not too 
lightly. Into the mortise with hand pressure alone. 
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m CDLQfi PNQTQS BV tifr DOUSE 





has been crafting Bentleys 
since 1934. but has never 
formally launched any models 
of the sporting, winged- 
badge motor car here before. 
That Bentley badge 
bright mesh grill 
marks that hark 
early raring Bentleys when 
the mesh protected the radia- 
tor from flying stones. The 
mesh grille will still do that 
job, if you're unlucky enough 
to take a hit. But it also taps 
the bomiei 1 under which 
you'll find 6.75 liters of hiel- 
injected powerplant. By the 
time you get the VB P it's been 
micrometered, metallurgical- 
ly tested, run ISO miles in an 
over-the-rcad test, stetho- 
scoped and has had its ex- 
haust acoustically tuned. The 
chassis' hydraulic leveling 
system maintains the 
car’s posture even as 
gas is consumed from 
the fuel tank. Acceleration 
to 100 mph-plus is through a 
3-speed automatic transmit- 



Imports 



BY BILL HARTFORD 




Ltgendajy marque: Initial of 

W.O. Bentley Jn winged badge. 



ssnn. and hauling down is the 
job of ll-in.-dia. disc brakes 
on all four wheels. The discs 
on the front are ventilated for 
quicker heat dissipation. In- 
side, tradition reigns, despite 
the sporty, leather-covered 
steering wheel. Walnut trims 
instrument panel and doars r 
Connolly hides cover more 
than oQt) sq. ft, of interior, 
and Wilton wool carpets the 
floor. If you spring for a Bent* 
ley Eight, don't bank any left- 
over change tn the ashtray as 
toll money: The ashtray will 
dump at automatically into a 
concealed bin. 











No chauffeur, pPtaie; we re tanki and we warn m that wheel. 



BMW for the 
station 



It'll he a schlepper, 
but no slouch. You 
be sure that 
BMW builds a 



(later this year) it’ll be 
a clutch-popper 
can love. There are 
just a few proud wag- 
ons — V o| VQ. Audi, 

Mercedes. Taurus^a- 
ble — so an addition to the 
genre from BMW motor ma- 



Firrt look: ftfew BMW nation 
wagon wUJ be In 3-Serfes, 

vens is a cause for celebra- 
tion. Maybe we'll even get 
the motors ports, or M, ver- 
sion — what we call the many- 
horses model. Mmmm, 



Four-wheel drive in a can 

Honda's not only got a way 
with wagons, but with 
words. Its Real lime 
4wd system on the Civic 
wagon automatically en- 
needed. It 
lion in your 

m. e u lu road when the 
wagon's front -wheel drive 
isn't good enough. The in- 
stant your front wheels lose 
tractionH power is applied to 
the rear wheels to get them 
working for vote too. 

In the driveshafi to the 
rear wheels is a viscous cou- 
pling Ihiit makes the power 
connection. Any speed differ- 
ence between the front 
wheels and rear wheels en- 



IME^- 



LQOuNCm 



PLATES 



Heart of Honda i 4wd 0 the 
vtocous coupling that delta*? 
|Wwtf 10 war wheel!. 

gages it: Interlocking plates 
in silicone oil transfer power 
to the rears to bring them up 
to the speed of the fronts. It's 
a slick way to go when the 
going gets slippery. FN 



Bentley Eight: lt r a the rwxi jtep up for lu^ury-mr driver?- 



I iche warfare has broken 
out or battlefields 
mapped by automakers' mar- 
keting generals: Make the 
right car for the right price for 
the right person. One British 
carmaker has you targeted as 
the perfect customer for its 
latest "Silent Sports Car” if 
you were bom between 1942 
and 1952, and have lots of 
high-caliber ammunition in 
your wallet. The 1987 Bent- 
ley Eight is $89 p tXK) worth of 
transportation aimed at the 
enthusiastic driver, 35 to 45 
years old,. who knows liters 
from litters— who's out- 
grown jaguar, BMW and 
Mercedes, but isn't ready fo 



be borne about in a chauf- 
feur ed Rolls-Royce, If that's 
you, you can expect all the 



Trademark gillie wM rrwiJi with 
yoor iitaryfe for S09.PQQ. 

fine attention to detail that 
the owner of a Rolls receives 
for his dollar,: Rolls-Royce 
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NfSSAN HARDBODY 



BIGGEST WIDEST. 
STRONGEST. 



A ND FIRST! Here's the fust (ruck 
ever to win lire prestigious Industrial 
Design Excellence /Ward (IDEA). It’s 
loaded with power. Loaded with per- 
formance. And all at our lowest 
sticker- price 

BIGGEST CARGO SPACE. Pack ii up! With 
Ihe most cargo volume of all leading compact 
(rucks, it'll take all you can dish out. Double- wall 
bed construcimn means (win layers Of Steel insu- 
late the sleek outside from whatever you throw 
inside And ihere’s more between -wheel- well 
space than any other pickup in its class. A lull 3.4 
lee! tor those wide loads. 

WIDEST CAB. Size if up. Set three across with 
the most hip mom of all leading standard com- 
pact trucks. Nissan's roomiest cab ever was 




designed around you. The enormous windshield 
and side glass give you a c n q 
commanding view And r v " 
mere's more leg, shoulder, 
and head mom than you ever 
thought possible 



STRONGEST ENGINE. Turn It on. it's made 
to perform A 2,4-tiier, fuel-injected engine sees 
to Thai. Twin-spark plugs and a hemi-haad help 
crank out the most horsepower and torque of all 
the leading standard compact trucks. The 5 
speed is standard 

Independent tram suspension, steel-betted 
radiafs. and rear leaf springs combing In provide 
a smooth, easy ride without sacrificing payload. 
The tear brake's proportioning valve automati- 
cally adjusts to payload for improved braking 
under load The Hardbody 4X2. Works lough 
Plays rough. See your Nissan Dealer today 



TOUGHNESS AND VALUE 

THE NAME IS NISSAN 




NISSAN 







Homeowners' 
Clunc 




BY NORMAN BECKER, P E. 



Peeling Bricks 



fy house is completely 
I faced with brick and Is 
about 'ZB years old. Each 
spring for the past four or five 
years, sis to eight bricks on 
die upper portion of the chim- 
ney shed their outer surface, 
usually in one piece, I have 
also discovered some bricks 
around my dosed-in patio with 
missing surfaces. Could this 
problem stem from freezing 
rain, snow, frost or moisture? 
Can the faces of the bricks be 
glued back on? Can I prevent 
further peeling or shedding by 
applying IhtimiaEm's Water 
Seal or a similar product? 

t-LTEk MARTUCCI 
WARREN, Ml 

Vic problem is i pdeed 

ca list'd hi j the fretting of 
trapped water. Apparently 
wa te r is entering these 
structural elements thruugh 
cmcks or open joints. 

You cant prevent the 



E?fFm5JON CRACV& 



mniHED cracks 



brick . far? f row disinlegml- 
i ay by a hi ti try the a rm Ed ■ ith 
wafer sealant 

tnf act, the Brick Institute 
of America reamtmmds 
against using silicones or 
other cleO r penetni i ing xotu 
lions on brick masonnf 
structures hero use they of 
ten nmvf 1 Entire hunt* thou 
do good Such sealants wilt 
generally not bridge cmcks 
and fjpen joints and can 
trap moisture. 

The only way to control 
the pmhiem is to stop the 
water from penetrating bp 
sealing cmcks and njicn 
joints urith mortar. 

Gluing the faces hack on 
tfte h ticks won 't last , eventu- 
ally th eg will come loose 
again turn use they iixnt't hi' 
able to withstand neither 
changes, Your mil# option is 
to replace the deieriamUxt 
bricks, 

To do this f chisel out the 




Mom ure that, enters s chim- 
ney will expand and crack the 
masonry. Seal crack? or gaps 
With mortal And replace any 
bricks that have had their out- 
er surfaces broken qff. 



mortar that sunvnindx the 
affected bricks It may be 
easier to break the bricks in 
mder t. a remove them. Atetf, 
carefully chisel out the old 
mortar Streep dust and de- 
bris from the cavity and 
dampen the W'ati before the 
new bricks are installed to 
ensure a good bond. Mortar 
the appropriate surfaces of 
sunnunding hnckumrk amt 
the replacement brick 
Center the replacement 
brick in the opening and 
push it in place 

Remove excess mortar 
with a trowel. When the 
mortar becomes “thumb- 
print ir hairj trxd ike joints to 
match the original profile. 

Treated- lumber 
leaching 

I am building a pole garage 
with pressure-treated wood 
poles treated with Chromated 
Copper Arsenate (CCA). Is 
there any danger of leachants 
from the wood contaminating 
my well which is 122 ft, deep 
and about 90 fL from the pro- 
posed building. 

JAMES FOWLS 
EATON, NY 

Based on niJTmt available 

informati on, there is no 
danger of CCA leachate con - 
laminating the well. HW 
pressure' treatuig the wood, 
the CCA, utfiirif is relatively 
stable, reacts with the wood 
sugars and becomes fLct^l in 
the uvjod sub stmte. In nc 
searching this question, I 
s jinke with Victor Linden 
heim , vice president of the 
American Wood Preservers 
Institute in Vienna, Virgin- 
ia, He cited, two studies rele 
i mil to the subject A I9?t > 
study for the Environmen- 
tal Protection Agency found 
that "then? is no appa rent 
health hazard to the 
consumer from the 
vaporization, teach 
ing or other rttecha 
as relates to <ir- 
sen ic and its compounds 
(which includes CCAf "An- 
other study, for the U.S, De- 
jmrtment of Agriculture, 
drew ti similar conclusion. 

Although there are nc ap- 
parent problems when us - 
ing treated wood fbr struc- 
tural support it is not 



ream m ended for use u here 
it comes in direct contact 
with dinking water; for in- 
stance, when it is used in a 
cistern. 

Cracking up 

Last year we had a beautiful 
cultured marble countertop 
and sink installed in our new 
bathroom- Just lately, we no- 
ticed tiny cracks that have 
spiraled out from the sink 
strainer. The cracks are thin 
but getting lunger They do 
not go through and are limited 
to the surface. Have you ever 
heard of tins? What can we do? 

TEU C BRONSON 

MGNTICELLO, UT 

Tiw surface cracks near the 
drain can be ca used by aery 
hoi water. However, more 
often than not it is the result 
of overtightening the drain 
fitting unth a wrench mthiT 
than making it hand tight. 
Unfortunately, the condi- 
tion cannot be repaired 

Info source 

Homeowners who need in- 
formation can. find a ready 
source in the federal Con- 
ti inner /n/wrmcrriflii Catalog 
Apprfkrim fitcty 200 booklet 
titles a re offered in the latest 
catalog, nearly half are free. 

Among those tapirs of in- 
terest to da- i t-you ne{fem 
are: Buying Lois from Dt> 
uetopm* No i^OP (S3, SO); 
Construct ion Guides for 
Exposed Wbpd Decks, No. 
}8BP ($50; Simple Home 
Repairs* Inside, No. IdUR 
(SI. 50); Finishing Wood 
Exteriors, No. PI7R 
(f&25) ; the Mortgage Mem* 
ey Guide, No, mR(SI);A 
Citizen's Guide to Radon, 
Na IttR(Sl). 

Tv send for the free cata- 
log or order o pamphlet, 
write the Consumer h for- 
mat ion Center^ Dept 80 , 
Pueblo, CfJ 81003, FM 



/to jjitw Amv ti fana&HwmttBtmtr <fr 
tYprirf- ptvQAmt* Srtuf rf fti 

Cfitfir, FtwtJm- tffrkitirm, Mi 

Wbi sn '& St. t AW FottL .V} 1 /W/$. 
ifWmr ant not A* finjtit'efwf nrdrruf- 
tmi pru& Whfj t*r aitir ittlmyal 
will tv rfitfuMtvf z ft lAf fi/Iutnn. par 
maty M™^tvpeir find mairttemiHC* 
Ariff. ffpf PM'j //yvw Carr tiMHfe. 

pOffplxt Send fftmrw rjirrfxl /(* 
Paptifar JftcAffmcf, SwtlQli !, Rvdw 
Ctiff Stefa™. iVrtf Yud, A 'V iOtiU. 
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SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy, 







nr/wjf M Ifforewample, (he 
aim invultvd u^ere equipped 
with ts rrujsr'Ctmtrrd sys ■ 
inn. Hi is might i ncmost* the 
iJussibHity f*J a »r riHtiuii, e,s* 
;w.ckj% if Aifrfu fbraL £JM, 
AiWfi //om7a T Afes<rti h 
Toyota, Vftfm uwrf /Jo 1 ' jVu 
fioim/ High n'tifi Tniffic 
Safety Administration jxxd 
their efforts 

As for the Font sitimtifm, 
owners qf airs with hi gb- 
it ding &&- and 5-titer en- 
gines shtmid hum their 
dealers look at three techm- 
atl service bulletin* (TSBs): 
85 12-14 and 85 Id 
which addiexs the fsissi bit i ■ 
tg of the idlp-sjwfd control 
motor used with d.Aliter 
eiiyt ties ca i isi ng h igh idti ng 



amt TSB 86-6-15, 
n it ich an era correcting 
idling problems with 5-filer 
CFt engines, I want to 
stress, howner, that at 
though you have a tvjxiir 
made don't get CumplucenL 
It doesn't eliminate (hr pos- 
sibility that the cur mag 
n nerpectcdly airderate, 

The ud vice f gate in the 
December column for what 
to do in older to try and stop 
cr which* holds for Ford 
owners as mil as others. If 
tjonr car suddenly shteols 
ahead , putt your right foot 
mmyfnmt the control fwf- 
ats amt press down hunt on 
the brake ptdul with your 
It ft /wit as you turn tiff the 
ignition keg. You're urged 
tfr use you r left frxtf far brak- 
ing fa eliminate the chance 
of accidental!# hitting the 
accelerator pedal with the 
tight foot when aiming for 
the btrske. 

A fifth of joy 

1 am pleased with my 1986 
Plymouth Voyager LK 12,2- 
liter engine with 5-speed 
manual transmission), with 
ore exception. Since I bought 
the vehicle in November 
1985, the gearshift lias been 
sticking in FIFTH gear, requir- 
ing much more than normal 
effort lo downshift. ITiis oc- 
curs once or t wice a day, with 



all other shifts being normal. 
Is there a painkiller for this 
headache? I've had the car to 
the dealer six times. He’s 
greased and adjusted cables 
and connections, and now he 
says he's dune all he can, 

ELIZABETH STUMFF 
ROME, NY 

jVo, he hasn 7. TTierp an' tivo 
ixmible reasons for the con- 
dition he tmsn 7 touched m. 
Utc first is a FIFTH gtar 
synch ran izerstni t retu i mar 
plate u 'hi eh, beraust' t fit's 
design, mag hr causing hit- 
or-miss lockup gf the syn- 
chronizer spring and year, 
ft's not as terrible as it 
sounds. Ad the dealer has to 
do, at no cost to rpm r is 
noplace that FIFTH -gear 

synch nm izer-st m f n?la i ner 

plate mfh a newly designed 
fit ate that carries fxiri No. 
4481894- Details are given 
in TSfl 21 07-86, Rt e A 
The other invisible reason 
far the pn Align is a selector 
shift ruble that's hanging 
up, especially where this ra- 
ttle crosses the sjtefxhifneter 
cable and damper stnd 
The dealer should see to it 
that the selector cable is 
routed behind them. Olher- 
irise „ the shift cable ran 
snag and make shifting 
trust difficult 

f f' lwinr turu hi pti tje JH) 



In all the gears fW been 
doing Car Clink; / Min t re- 
coil a more serious sit na- 
tion than what's then going 
on with this sudden turef- 
emtion business, As / indi- 
cated in the Decemlwr 1988 
column ( page 24 j, (h is is a n 
tiemss-the-b(Mird problem 
in col ring domestic amt 
foreign- biutt models. I gate 
a rundown of the models in 
that rolamTL It didn't in- 
clude Font Now If does. 

Lhifort u tifitelg u o ca r 
rompa tig has yet Mncurerett 
n common denom intiitirfor 
the incidents that have been 



No more sticky fingers 

Even pro mechanics hale wording 
roofs so cold Ihey stick to your lingers 
an ice tube tray A define 5-poml Jump 
on Ihe I- bale- to -do- rt scale. Leon Faulk- 
ner ol Smyrna. George has a way ol 1 
warming up evsn the nashest day. He 
ap-reads Ihe tools out on the lop of his 
tool&ON and warms Ihem w<ih a clamp-on 
socket and infrared lamp This sura 
makes tor a IqI fewer pails dropped from 
numb lingers. 11 also won Leon a prize 
from Motor, the magazine for profession’ 
r\ mechanics. 



O n a recent TV report. 

Ford owners were 
warned of unexpected accel- 
eration with cars having 3. St- 
and 5-liter engines. Accord- 
ing to the commentator, this 
has happened when shifting 
into reverse and from park 
into MOVE. The reporter 
showed several ghastly pho- 
tos of wrecked Ford cars and 
reported ihni at least one 
fatality has occurred, plus a 
number of serious injuries. 

[ am, to say the least, 
frightened for my family since 
we have two Fords, one a 
IMSd Thunderbird with the 
3- 8 -liter engine, Ihe other a 
1985 LTD with the 3- 8-liter 
engine. The T-Bird engine 
idles awfully high when start- 
ed cold— so much so that 
when shifting from PARK tu 
REVERSE, the tires screech 
although my foot is firmly on 
the brake pedal. Do you have 
any information on this? If 
you do, please tell us. 

MYRoN GROSSMAN 

nanuet ny 



Car Clinic 



BY MORT SCHULTZ 



Ford To The List 



■ PU CAflCAfiE 
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PICTURE 

YOURSELF 

with a little less 
a lot less, or noneat 



All over the country, there's 
a group of men— actually mil- 
lions of them— who have a secret 
they don't share with anyone. Not 
even with each other. 

Their secret? That nobody 
knows they're using Grecian' 11 
Formula 16'* to gradually take 
away as much gray— or as little as 
they want to lose, without any- 
body knowing. That’s their secret. 

They do it with a clear liquid, 
as easy to use as a hair tonic. 

Here on this page you can see the 
undoctored photographs of the 
hair taken day-by-day as one of 
these Grecian users gradually 
took care of that older look. 

Note in the photos around 
the page hew the charge each 
day seems like no change at all. 
But compare #1 (when he beg3nl 
with #18. The nearly invisible day- 
to-day changes have eliminated 
the gray and created a younger 
looking man 



You can do it too. Not neces- 
sarily the way this Grecian user did. 
You may haw more or less gray 
to start with. And you may want to 
end up with more— or less. You're 
in control. A lot of Grecian users 
leave a little gray on the sides. 

The important thing is that 
you look perfectly natural all the 
time. The return of your own nat- 
ural looking color each day ewer 
a period of weeks is so impercepti- 
ble. not even your friends can tell 
you’re using Grecian. Unless, of 
course, you tell them yourself, 
Youll be glad to know you 
wont have trouble finding Grecian. 
It’s available wherever men s toilet- 
ries are sold. That's because mil- 
lions of men quietly demand it. 

Itree trial offer. R>r a trial 
jackage send $l.WI for postage & 
land ling to Grecian, Suite 0 i 55Q. 
Del Rio. TX 78847-0155, Specify 
iquid or cream. Limit one per 
family. Offer ends 5/31/87. 



GRECIAN” FORMULA 16 
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Put a finger on it 

Given how many vacuum diaphragms 
■hero are on a typical car (vacuum advance 
and choke pufcloff, to name just twn} r the 
lest used by Molar magazine prize- winner! 
David L Fmkelslein ol Ollvelie, Missoun, to ' 
see if She diaphragm is in good shape can 
bo a real limasaver 

Simply pf ess on the actuating arm of ifte 
diaphragm to expel air and collapse irie 
spring. Place your finger over lha vacuum 
port and refease trie diaphragm. As long as 
your finger is Over the port, me diaphragm 




should remain collapsed. If if doesn't, the 
diaphragm 15 bad — or ihere's a hole in your 
finger. One warning. This lesl doesnl work 
on diaphragms with metering orifices. 



CAR CLINIC 

rrHfrfhNrnJ fn*m jn i r jr Jilt 

Wishing upon a star 

If you ran answer this one, you’re a 
miracte mail. Wily is it that when Lite 
wiodshteld wipers of my I91S3 Buick 
LeSabre Limited axe on. 3 can't Ret the 
cruise Control In work? Mechanics gave 
up trying to solve this condition two 
years ago. Want to take a crack at it? 

MON McEACHK-frN 
BIRMINGHAM. Ml 

Piece of cy ike. 1 If bet that as the wind- 
si field wipers yirN’ryjj the arm (inhagtf 
strikes the mdse cantrrd seno elect ri- 
rri I harness, aiming a short that pre 
mils the cruise cmitml from engag- 
ing, Tow can find fad rosily r enough by 
eramimny the mdse rant ml .wry* 
harness. If it's muted m'er the wind- 
shield uniter motor, it's loo dose to the 
wiper arm linkage. Just rerrmie itover 
the lop of the broke booster, 7>i keep the 
harness in jtlti it, attach a dip to the 
fitv trtdl and snap the harness to it / 
suggest you get the dip from a CiM 
dmltT, using part No. $255 }fi?. 

At the helm 

/ heard from George AllierL He runs 
the show at Helm Inc — the company 
that publishes seni.ee litemtuTe for 



Cadillac, (Jhermrfef, Ford and Poiduu 
in addition to present-day material, 
u f indent history" publications are 
available Y inchtdmg Cheiy shop man- 
uals that go hack to lU.tA, 



Geotyc asked me to tell you that if 
you mint to see what Helm has 10 offer, 
drop him a line at Heim Inc, Publica- 
tions Div.r 14310 Hamilton Ave., 
Highland Park, MI 449D0. 




Dumped a digit 

I went lo my Chrysler dealt! r with the 
May 19M6 I J 0PLiUR MECHANICS in hand 
to ash for a damper weight that you said 
would eliminate a whine at 40 tu SO mph 
from my Chrysler fwd cur tSnrirr Tips, 
page 35). He hild me there is no part 
No. 431107. I ROBERT COTTO 

GREENWICH. CT 
7V rnnvf t nti m her is 44-f / / < >7. 1 fij* J- 
ugise /or the inconvenience the 
tint) if it’d digit CUuStid >inn, t hit i u/Sfi 
stated iti the Service Tip that a denier 
can check TSB 25 *20-85 for caryfi rmci 
iiotL 1/ he had done this, he would haw 
ft Iti Hit the rtirnrf number. 

Person to person 

[ purchased an OldsmobiJe Cutlass 
straight -drive in 1983. It had steeT 
helted all-season Unimyal Steele rs p 
which started cupping after 5000 miles. 
Despite rotation, wheel balancing and 
front-end alignment, this gave a rough 
ride for the 48,0Q(Kirtfle life of the tires, I 
bought a new set of all-season Goodyear 
Vectors, Sure enough, the same thing 
happened— cupping after 5000 miles. 
The Olds dealer blames the tires, Unir- 
oyai and Goodyear blame the car. Ym 
stuck in the middle. Whflt gives? 

DILL P£KSON 
A110RESS NOT GIVEN 



It's a bigflup that's a(f( i rtimj ath^r mr 
u/«i t i tT manufartiirrrs hexides Olds, 
Gaftdtft'ar nnd (inimyal OhbrmnbUe 
claims, *1 he single, most contributing 
cause uf this tiffs nf wear. arrejd for 
abuxivt driving, is grrrxsivf 1 twin. 
Lark of Hr? rotation and low irtfhuion 
pressure a tso exaggerate i£ h 

lire first tinny to do is to kc we toe-in 
mset to zrtu. Disregard what the man- 
ual says — ft* set iw-itt to +0. 15+S-.05 
deg. Secondly, insure rtmxTt tire in flu 
firm, 77^15 injhmmHrm is given m a 
placard jxisted art the driver-side door 
The thin! thirty to do is to rotate Ih+ 
tires f fppry 751 Xi miles in what G\f 
calls the modified X’fHittem For ea rs 
frith mir-drier ttrU#! this means to 
ptnrr the the left -front tin 3 rm the right 
mar, right-front tin 1 on the left mar r 
left nrvir tire on the left front, and 
right -rear on the right frtmL 7ft is 
leaves the spare out of the picture* hut 
many ears haw Spacefkivitr tempo- 
rary spates unifiruy. 

If this doesn't imrk for ipm, next 
time gel the nmmtfiimal tread design 
rather than oB-smsrm. Wt 

IX) YOU HAVE A CAR PROBLEM? 

Jr/.'.f n.ff ,1 f//rt iifxMil if Srtwi yttprffaf/ fa fA* 

Car Flit/ if. /tyo t tar . \fwAti h fin , Hrrf jftA St , 

,Vw J \rtC m .V}' IM/9. PI hstf f'ftifr* notUNf Sw 

flu.Yftvrm' TTfffirtffatiJfv, /mrfrfw.w.K ihitf trrr tift/rrrmf 

iiitrmt ttifi /#■' difiruM'tri trt ffor ,iri Itim/t. 



SERVICE TIPS 

■ Your '87 Firebird or Grand Prix 5-liter 
engine with 4-barml cadi (VIM code H) 
trials having hot engine hesitation prob- 
lems may benefit by having the air coodk 
tioner ktle-speed selling ■upped." TSB 

87- 8-9 say& to raise mat speed to 700 
fpm for Firebird— I d 725 rpm for Grand 
Prix. 

■ ft ihe manual tfarvsaxl© in an 84, '$0 or 
'08 Dodge Coll or Coll Vista is noisy and 
difficult to shift, reler your dealer to TSB 
21 -10^86- The car probably n&eda some 
newly designed transaxto pads specified 
in this bul lolm. 

■ Are you dtslurted because the fuel 
gauge needle in your ! &7 Honda Accord 
doesn'i fall io zero when you rum oft the 
ignition? Don't be. The luel gauge is 
designed to Keep recording |tie tuei bevel 
when the ignition is off as well as on. 

■ If your 66 Aaroslar keeps exporiancing 
a discharged battery after you pul a 
heavy toad on !he electrical system, re- 
place the 60-amp alternator with a 76- 
amp unit (part No E7PZ-10348-C). TSB 

88- 22-1& says your vehicle is electrically 
underled. 

■ Are you losing coolant from an ‘85 cn 
'88 Chevy Sprint? Theo& might be a slight 
crack in the cylinder head gasket II you 
find white deposits on the block. \\ may 
signify coolant toss, so replace the head 
gasket with one baanng part Ha. 
96055143, Your dealer can find Ihis info 
in TSB 06^20 




Answer the call of adventure. 

The Navy Adventure. The challenge of 



i lifetime, line ooDortuniLv to be vour best. 




£ 



To shape a meaningful career. To discover 
a sense of pride you’ve never had before. 
If you're readv for the challenge, call 
the U S. Navy. 1-80U-327-NAVY. 



UVE THE ADVENTURE 



Inside Detroit 



BY JIM DUNNE 




'89 T-Bircl Trapped 




The 09 T-0ird will have BMW styling. VB pusver and rwd. 



iig changes are in store 
'for the 198S Thunder- 
bird, and that's n surprise 
considering the radical facelift 
given to Ford's personal 
coupe this year. The future 
Bird will gel even more 
sleek, with a lower hoodliiie, 
softer re Hid i nt and enLirged 
side windows. Still, there will 
be lots of the old in the [Jew 
ear, including a Vtt engine, 
rear- wheel drive and room 
for five passengers- Ford 
president Don Petersen 
says, sure the 198^ looks 
good, but the 1987 Turbo 
Coupe is a sensation, consid- 
ering that its changes come in 
a facelift year, not one when 
radical changes are expected. 

“Four-wheel disc brakes, 
nn block braking, a better tur- 
bocharger with intercooler. 
Find :m adjustable suspension 
system are major improve- 
ments on the Turbo," Peter- 
sen points out. 'Those are 
things you can't see- The 
styling, especially the front 
end. is a radical improvement 
too." Petersen gets no argu- 
ment from me on those 
claims. That's why Ford is 
expected to stay out in from 
of GM in sales of midsize 
personal coupes, even with 
GM bringing out radically re- 
vised Grand Prix, Cutlass Su- 



preme nnd Huick HegFLl 
coupes Later this year. 

Get me a 
spotlight 

Boss Perot, the outspoken 
Texan whose oitidsui ot GM 
forced the auiomaker [o buy 
him out of the company. says 
that one problem at rise 
world's largest carnuikcr is 
that "lop management was 
more concerned about who 
was in the spotlight" than 
about making changes. I can 
vouch tor that, in interviews 
with GM officials, I've been 
asked to also interview the 
officats boss, so his nose 
would not bcMiut of joint. This 
Was, and probably still is, a 
big deal at GM, So, instead of 
focusing on company im- 
provements, much time is 
taken up to see win v could get 
bis name in the press more 
often- 



You win 

No fewer than 17 employees 
at GMs Moraine assembly 
plant in Dayton wrote to tell 
me I was all wet in saying l hat 
Corvette and Bern are the 
top quality products made by 
General Motors. 

"Mil e hi TO and ST 5 pickup 
assembled at Moraine have 
been the quality lenders 
among passenger cars and 
trucks for the past four 
years," they explained. 

Okay, Moraine, I believe 
you. Ami congratulations for 
making quality a top goal. 

U- S. manufacturers need 
more of that 

Clipped wings 

It looks like Ford is pulling 
back on the styling of the 
Merfcur if this spy shut of an 
\S8 prototype is any evi- 
dence, The car looks cleaner, 
has more conventional Lines. 
The biggest difference appar- 
ent is the single rear wing in 
place os the double wing or 
today's cars. Also, note the 
radiator opening at the front 
and the NACA air scoop in 
the hood- 

Lights out 

The 198b Sabte 
wilt have a more 
common appear- 
ance in front than 
the current model 
has. Gone is the 
light si rip that 
stretched be- 
tween the head- 
lamps. In its place 
is an egg-crate 
texture grille. The 
obvious question lu ask is: 

I hues Sable need this opening 
to aid radiator ci wiling? Ap- 
parently nut, since the car 
has been in production more 
than a year turn, without any 
widespread complaints about 
engine cooling. Like the Mer- 
bur redo, il represents a vic- 



tory for the conservative ele- 
ment within l he Linculn- 
Mercury Division. 

Good for 
the last drop 

A new fuel pump that sucks 
die gas tank practically dry 
could show up on new cars as 
early as 198#, Watbro Carp, 
has such a pump anti is ready 
to go into production for one 
of (he auto companies within 
a year. 

The new design k more 
like a fuel tank within the 
regular tank. Shaped like a 
small cylinder H the new sys- 
tem fits jusi about at the 
bottom of the fuel tank. It 
holds the pump- plus a tiny 
reservoir, filter and fuel-level 
sensor The pump keeps a 
steady supply of fuel feeding 
the engine when the car is on 
a hill or turning, nnd the hid 
level in the main tank is low. 
Dark on a hill and the new 
pump system will hold some 
fuel — just Fi few minutes 
worth— so that you can get 
your car started when the 
tank is low and the fuel has 
settled to one side away from 
the pickup lube. 

Unlike current fuel-feed 





Merkur XR4TI goes conservative with conventlonaf grille, wing. 



Stfble will ditch rime light in 00. 

systems, the Walbro miir is 
small enough so it can be 
fitted inside the fuel Lank 
through the filler neck after 
the tank has been built and 
welded shut. 



Wide open 

Tliat's China today when you 
1 1 link of a potential market for 
new cars- 'Hit- vast country 
lives on public translation 
—you see buses more often 
than sedans — and trucks of 
nil types. Must cars are Japa- 
nese brands like Toyota, 
Mazda nr Nissan, but ocea- 
sbruiUy you will spot an older 
Lieijing sedan. VW has a plant 
near Slwinghni that build h the 

i/Vh iT -r filinr to Sttttjr .i-j J 
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YOU CAN PUT A LOT INTO IT 
EXCEPT WHEN YOU BUY IT 

Hie lowest priced pickup in America is only With gas you can expect mileage figures as 

$6279. it's only from I sum And we even load high as 25 MIX i city and 31 MI J (I highway, 
it for you, right at the factory With diesel, expect better. 

With independent dinible-wishbooe front And with both, expect world-proven tough- 

suspension for stability. A body and frame dials ness, demonstrated over 73 years on some 
welded, not bolted. 1 tower front disc brakes. of the worst roads through some « if die most 

And six-stage electroplated paint U nigh enough uvnchen >us climates in over l( h ) a mntries. 
to withstand a 36-ninnth fimfred warranty. That’s a tot to put into any truck. Especially 

There are 17 FUPs to choose from, 
including several nigged lx I s along with 
our versatile Spaceeab. There are two 
state-of-the-art engines, gas and diesel. 

The First Car Builders nfjtfam. 



when you re only putting in 

I ; (N I (aft.Lii Mflintfiid itti t - -i ii;gi -a i il nintl pries 1 1 > H Ha |lu|u ig 

t; I \ ItavFL-* 1 .imk I mil - puT Ji il ill lii ■ | hln - ^1- 14 1 1 1 1 i Sj j urul flti nuI ijift in 
-I-Il.im?' I 'H b -I |i r 1. 11 • 1 1 r\*\ llpiii^h^wniltlll^ill Void Hull ■.!:>■ Mi l'. 

rury AftlMl hiplirtiv mikum*!* ill | in JmlJv In- lirnwr 

\'m li kb Ul till Ik ! 






INSIDE PETHCHT 

f Cnriiinurd frm tt pn w ,ff Jj 

Quantum —a style thru touts not of 
place, far tun advanced— when mixed in 
with [he dUer vehicles on the road 
Private cars, if they uxist at aU r are 
rarely seen m even die big ritius. The 
ones you see on the road are owned by 
public iusLituLmns like governments, fee- 
tones or sdu«)Es. 

Roadways are wide, bu| could he 
congested quickly if th ti number of cars 
sLiart to approach the number of trucks 
and buses. One hazard you woti'i find in 
most American streets: crowds of pe- 



destrians overflow the sidewalks, and 
spill out onto tile streets. They move 
the mass of bicyclers toward the middle 
of the streets. Drivers honk their bums 
constantly to dear a pathway ahead. 
Another oddity: Virtually all buses and 
trucks run im gasoline, not diesel fuel 

Will GM listen? 

Sbw-sdling Toronados, Rivieres, Ei- 
dorados and Sevfltes are built at GM p s 
state-of-the-art Pcdetown assembly 
plant in Detroit where workers are 
facing layoffs because of production cut- 
backs, Buyers are not enthused with 
GNfs luxury lines, and sales are down. 



T think it's a styling problem, most- 
ly, 1 ” says one long-time Pole town em- 
ployee. Another suggests that "luxury 
cars should be bigger.” This is just the 
kind of worker feedback dial GM claims 
it is Looking for and listening to. But 
GM's response shows the company may 
not be listening that hard — "changing a 
tailljghL may Lake more than a year," 
says one GM spokesman. Hi A whole new 
body can Lake five or six years." 

Here to stay 

Big cars are a cinch for future GM and 
Kord models, GM plans to continue the 
full-size Chevy Caprice well into the 
IbWs, which is about as far as auto 
companies make plans. The big Chevy is 
set for n major body redesign in 1991. 
Then, in the nud-'yOs, ]L will be com- 
pletely redone, with chassis and drive- 
train changes as well as a new body 
style. But rear -drive and V8 engines wffl 
remain benchmarks. 

The 1991 Caprice is expected to be 
slightly larger than the current model, 
but styling will be radically different 
Emphasis will be on an aero shape. 

ford will follow a similar path with its 
Crown Victoria Grand Marquis and Lin- 
coln Town Car. Those designs, consid- 
ered throwbacks to a bygone airtorntJ* 
live era, but still top sellers, will have VR 
engines and rear-drive chassis through 
the 199<Js + according to Ford, 

Another rotary 

Mazda is expected to use *i rotary 
engine in the top-ni-ihe-line 929 passen- 
ger car it will introduce in the ILS* 
market. Mazda has sold the rotary in its 
Cosmos line in japan for a number of 
years, some with and some without 
turbocharging. In addition to the rotary, 
the 929 may be offered in V6 and 4- 
cylinder versions. 

Olds for show 

Oldsmobile is said to be working on a 
major project to develop a 4 -door spe- 
cialty sedan that will compete with Audi 
5U0U, Volvo, Acura and small Mer* 
cedes. As one part of the project, Olds 
commissioned the Italian designer Giu- 
giam to do a concept car that would 
serve as an inspiration for the project. 
Giu^iam came up with an unusual design 
that combines two clamshell-type doors. 
The front doors are attached to the 
windshield, and when opened, the whole 
construction swings up and forward on 
hinges mounted in the top of the cowl. 
That makes entrance to and exit from 
the front seat wide open (wide open to 
the sky as well, but that may not he a 
problem in sunny Italy). 

For rear-seat passengers, there is a 
more conventional roof-hinged gull-wing 
door that also leaves plenty of room for 
passengers, bul protects the interior 
from the elements, iw 



THE ORIGINAL 

COPIED 

BUT 

UNMATCHED. 

We nivieflled thij of pliet Improved if wilh potenr^d can'l-dip ad-jusimeTil 



buy Send fprtr^e catalog. Chatinellock. Ire , Meadville, fa. 16335 
Tod* by 



pliers you 




c 1907 CHANMELL0CK 



GHAMN£LLOCK fliers. Am Amenta n Mqde 
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“ANYTHING THAT CAN FOE 30 HUES 
A SECOND I WANT ON MY SIDE.” 



—Test Pilot Chuck Yeager 




AC Copper-core Spark Plugs deliver the kind of fire power today's high-rewins engines need. 

That’s because AC’s copper-cored electrode provides improved heat dissipation and fouling resis- 
tance over conventional electrodes. And the hot-tip insulator heats fast and fires hot, burning away 
fouling deposits. The result: fast starts, smooth performance. For up to 30.000 miles* of peak 

| As you can see on the 
m left. AC makes plugs for 

1 J more than domestic and 

» imported vehicles. We’re 

V also the spark in motor- 

Jflfi cycles, boats, snowmobiles. 

ttR} fawn mowers, chain saws 

B TJD j and industrial engines. 

^ J For the AC-Delco retailer 

B nearest you, just give me a 

m l -A call, toll-free, at 

.4® 1-800- AC-DELCO. 



Stay ahead of trouble 
with AC-Delco. 

*bre Mt'iir owmeT t niEuiuiil Foi 
in oimiu hiL-r A cKadge nn if k. a U. 



GENFRAL MOTORS CORPORATION 







Audio 



BY FRANK VIZARD 



Heard But Not Seen 



mi 




Attfy\tMurA\ SfrrJ#i speaker from ADS mount! flush with the wall. 



L ots of people are frustrat- 
ed by loudspeaker, not 
because nf the sound they 
reproduce, but for the space 
they require. Living roomsq 
dens and even bedrooms be- 
come designed around prop- 
er speaker placement, much 
to the chagrin of spouses and 
interior decorators. The cur- 
rent boom in surround-sound 
systems* which creates the 
need for an additional pair of 
speEikers, generates further 
annoyance. 

One way Lo lick the sound- 
• versus-space problem is to 
I instal l s[ leakers i n the wall or 
; even in the ceiling, Inboard - 
mounted speaker, once in- 
stalled, are flush with the 
wall or ceiling. Then you 
■ paint the metallic grille to 
match the color of the room. 
For acoustical reasons* 
mount your main stereo 
j speakers m ei wall — one that 
faces your listening area. 

. Use a ceiling mount only for 
surround-smind speakers, 
whose placement isn't criti- 
cal for stereo imaging. 



Speakers designed for 
wall-mounting are available 
From ADS, Boston Acous- 
tics. Bang & Glufeen. Studer 
Rev ox and Sonance. Prices 
vary depending on the brand 
and size of the speakers, and 
manufacturers are reluctant 
to quote a list price because 
these speaker are usually 
installed by the store that 
sells them. Typically, the 
price of the speakers is con- 
cealed in one overall bill that 
includes both the price nf the 
speaker and the installation 
charge. You can expect to I 
pay anywhere from 4150 to I 
SOT for wall-mounted I 
speaker*, plus up to *500 for I 
installation. The installation I 
price will vary according to I 
the number uf speakers and I 
the complexity of the inslab I 
latian. 

Wall-mounted s|M?akers I 
dime in twu different fash' 
ions. The Bang & Olufsen j 
speakers* for exEimple. are 
baffled in their own enclo- 
sure, The Sluder Re vox 
speakers are also fully en- 



u kpset l. The back of the en v lo- 
sure features hooks which 
allow you to simply hang the 
speakers on the wall if you 
decide against .sinking them 
Into the wall. Depth is onlv 
in. 

Most other models do not 
have the speakers enclosed. 
Instead, they have the ap- 
pearance of Car stereo speak- 
ers, and use the wall or the 
attic as a baffle much the 
same way a car trunk is used 
to baffle- speakers insLallerl 
cm a car’s rear deck. These 
“infinite-baffle 11 speakers of- 
fer a little more flexibility in 
installation than enclosed 
speakers. If the spacing be- 
tween studs is narrow, en- 
closed speakers would be dif- 
ficult to install horizontally , 
if that's what the situation 
requires. 

On the other hand, infi- 
nite-baffle speakers can be 
subject to sound leakage, 
Let's say you've mounted 
the speakers facing into the 
li ving room but inside a wall 
that separates the living 
room from the bedroom. L)e- 
pending on the wall’s thick- 
ness and the size of the 
speaker, muffled sound 
might inadvertently intrude 
in the bedroom. So pick an 
outside wall if you can, 

Ekmance, a loudspeaker 
maker based in San J nan Ca- 
pi&trsuio, California, is the 
only company that offers a 
subwoofer for wal Amount- 
ing. The company recom- 
mends mounting the sub- 
woofer into a wall with a 
closet behind it . The purpose 
is twofold: The closet serves 
us a baffle and also prevents 
sound from leaking into liv- 
ing quarters where St isn't 



If you’re thinking of in- 
stalling wall-mounted speak- 
ers in a single room, you can 
save a few hundred dollars 
by doing the job yourself. 

Installing wall-mounted 
speakers into a bouse during 
the construction stage is rel- 
atively easy. The studs are 
readily visible and the instal- 
lation instructions that ac- 
company the product are 
easy to follow. 

It's more difficult to retro- 
fit the installation into an 
existing home. If you decide 
to put the speakers in the 
wall, you may want to invest 
in an electronic stud finder. 
This will prevent you from 
making unnecessary holes in 
ihe wall if the the location of 
the studs does not match 
your proposed placement. 

All mounted speakers rely 
on being supported by the 
interior wall studs. Be sure 
to check for the location of 
any air ducts or plumbing 
before you excavate, 

A knife should be enough 
to cut a. hole in dirywalJ mate- 
rial* while a coping saw or 
similar tool will be necessary 
for lath and plaster Tem- 
plates are provided with the 
speaker so you’ll know ex- 
actly what size hole to make, 
A surprisingly small number 
of screws arc then used to 
attach the mounting brack- 
et, Install the speaker and 
put on the grille. 

The hardest pari of the job 
may be Lbe wiring. Here 
you'll have to get creative. 

[f you have an attie^ run 
the wires through it. If there 
is no attic r you'll have to go 
down through the wall. You 
might then encounter fire- 
bluuks in the bottom uf the 




Bang & Olufstn Jn-walP speaker 
comei with baffled entlejiurc io 
prevent sound leakage. 



wall, which you'll have Lo 
drill through. Every installa- 
tion is potentially unique 
when iL comes to the wiring. 

Pra Installers,, by the way, 
U§e PVT -covered 2 -conduc- 
tor wire instead of the usual 
Zip cord. The harder jacket 
of the P VC-covered wire 
makes it less likely to tear or 
became stuck on sharp ob- 
jects (such a* nails) inside 
the wail. The stiffer wire is 
also easier to snake than con- 
ventional 3p3ghcl.fi- like 
speaker wire. 

i Pfolflf turn to paffi' JtfJ- 
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THE CBS COMPACT DISC CLUB HAS THE MUSIC YOU WANT 

TAKE ANY 3 FOR $ 1 
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The &ge of CD i6umiiitHr|-ciod you 

a proched newwoy i^f^d frie CDi 
you ^un\ As your io|roduc*iQrt la phfl CBS 
Compocr Dim: Club, yoy con choaso my 
3CDf ktsdin ibis od bf iusP 11.00. Fih m erni 
moil rhe qppkoiion— we'll wt( d your CDs 
endbJIyoubf Si Ysu &imdv Gfiwi&boy 
2 moffl CDs (tafragulaFClub pnc^i) m ih-a 
nasi yaar— ond you r^ov iK&nconcolyour 
mambdfshipcsnyHmp oPnj* dong 

How the Club works- Abwf every bur 

weeks (13 Nweso year) you'll rece^h# 

Qutis muiic mogdxine, which dovenbas iho 
Selecton o\ rhe Mcmlh fw your musical 
inferesr. . . plus many eKCiling al^f noles In 
fiddtlton, up losii hflW Q year, yOu may 
Ceirti dfertd Special Selections, usually at 
a disraunrgff regutgr QubpriceSr bralaral 

of up io 19 buying opporiurtiries 
If yaw wbh to rotBH¥a ihe Selection of the 
Monlk you need da noihmg — ir will be 
shifted oulamqricallv- If VW prefer an oher- 
na*e selectcsn, or none a* nllL Idln the 
response card dwoys prodded end mad n 
by ihedofe WKiFied. Youwill olvroys hew 
opJfroir 10 days m which to make your 

^tiftOiTTTk wp* 1«g m jnkm i rrwihnri J Qh mrt Ol 2- 
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I#, youmoy 



deersion If you ever receive any 
wdbpuP having lOdayila decide 
felurn it at pur expense 

The CDs you order durmg your member- 
ihipwdtbebHIod Of regular uub pnces, 
which currently one 114.90 no $15.9&— pkrs 
shipping and handling. (Multiple -unit 4a 1 5 
maybe somewhat h*gher | AFter campleling 
your enrdlmem agreement you may cancel 
membership □» any Hme* *F youdoetde Po 
toni^Tue os a memtw, you'll be eliephle ka 
Ouf money -saving bonus pla«. Irlels you buy 
one CD ar half fKice for each CD you buy as 
regular Club price* 

lp : Doy free Trial: Wi&'h send desails dihe 
Qub i operation wish your introductory 
shipmenl SF yauarenoTsatnFied Iprany 
seoionwhaitMver, just retunevttryihima 
within !0 days and you will Have nolurihir 
ohltgolKKi. So why not choose 3 CDs Jar 
|l r»ghr now 

ADVANCE BONUS OFFER: As a special 
die*"ia new members, rake one additional 
Compact Disc nghl now and pay onfy $6-95. 
Its a chance To qet a lourlh iefeclian at a 
super law price! 



P C65 CGMJWCT DtSC QIJB. 1400 N. Fmitndga ~ I 

PQ Bojk 112 1 ? Torre l-tauie bdkma 470Fl-rT? | 

PWq»ai;c«p1*iiy miirr4»rihpappl<ahi?fi vndar ihm htrmi oufkrwd 

m ^jdi«-CTwm«m Fi^mB ihfl JCumpPCrPiKlkiledhflr^nnrf 
bit >fi» Drtfy 51 00 fw cfl ihriSe I rjgirir id- buy iw6 rt»<rtr tilectiDfrt | 

el regular Cklb pe< 9E m Th* com#ig yeof — and mrjy ccmc* J my I 

mqmbflrphti pt qmy hma gllpr dp*ng &g 

SEND Mf n-*9E5CDk 
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Ford I* the tint at De- 
troit i automakers to 
offer a CD player m m 

option, it's available 

w\i h the HO #ait, ! 2 ~ 
speaker FdfdJBL sys- 
tem In the Lincoln 
Town Car- 



A UPI O 

fCutttinucri frunl tMig? Jjf 

Ford goes digital 

In our article on compact disc players for 
the car {Rood Vitus, page 7 l J. SepL 
'S6j r all Lite manufacturers listed in that 
article are aftermarket suppliers 
—meaning that the L'D player lias to be 
purchased and installed after yon buy 
the ear. 

Now it appears that CD enthusiasts 
can buy CD players with the car. Ford 



has introduced a CD player as pan of its 
FordJBL Audio System, available in the 
Lincoln Town Car. The CD unit uses an 
analog filter and a single digital-to-anatog 
converter* The Ford player does not 
use oversampling. The sampling rate is 
the conventional 88, 1 KHz Like the 
Delco'Bose system available in tiM 
ears, the Ford JBL system is equalized 
to the contours of the Town Car. The 
system is powered by a 140-watt ampli- 
fier divided among four channels. 

The Ford JBL system, minus the CD 
player, is also being 
added to the Lincoln 
Mark VII. The sys- 
tem is already avail- 
able in the Lincoln 
Continental- 
Ford's luxury cars 
will also have a new 
cassette receiver 
that automatically de- 
termines whether a 
cassette should be 



played in the normal or "metal 1 ' tape 
equatkatinn mode. That makes for one 
less button on the radio. Bravo! 

Early warning 

Jn a move that could foreshadow a 
similar development in the U.S,, 
CBS/Sony Records in Japan is withdraw- 
ing 3G0U LP. single and cassette titles 
from the Japanese market in order to 
allow record dealers mure room to stock 
compact discs. 

The withdrawn titles account for 
about 20 percent of the company's ana- 
log recordings. 

Some recordings will be released go 
the digital compact disc, but many titles 
are destined for oblivion. 

The titles being withdrawn were not 
big sellers, says CBS 1 Sony. Still, these 
titles probably had their appeal — if only 
to a limited audience. If your tastes in 
music go beyond the mainstream, or 
tend toward the obscure, then perhaps 
it's time to buy some of those albums 
you skipped over on your last trip to the 
record store It might be your last 
chance to get them. If you own offbeat 
materia], better make a cassette copy fa 
order to preserve the original. If the title 
is discontinued, you might have a collec- 
tor s item — even if it's valuable only to 
you, Wf 
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At last! 

A wood filler for the big jobs. 

Now there’s a wood filler that can rescue damaged and even 
rotted wood— High Performance Wood Filler by Min wax. 
ft won't shrink, crack, or fall out. It hardens in only 15 
miles and can be sanded, planed, drilled, carved, painted, 
stained in leas than half an hour. And it’s weather, water; 
and rot resistant. 

It repairs almost anything made of wood, indoors or out. 
From windowsills and decks to woodwork and furniture.. . 
it's the wood filler for the big jobs. Look for it at your 
favorite store. For more information, send in the coupon. 

High Performance Wood Filler 
to the rescue! 



Minwa* Cempaity, Irac,, Dept, I'U-uir 
FIG. Ikncm Little Falls, NJ 07424 

Please send free informal ion paebyce. 



N-iraf 



AOdrHH 



Cur sej.!c im 



miuwum 



M inwax makes wood beautiful 
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Photography 



BY STEPHEN A. BOOTH 



Painless Focusing 



about the OM-77AK is a fea- 
ture totally unique to this ami- 
era. Wien purchased in the 
Power Grip 300 version 
($475) you get a small, pop-up 
flash built into the camera (the 
Power Grip 100 version, with- 
out flash, costs $-140 and gives 
you tilt same 1 h frames-per- 
second motor drive). Inas- 
much as you won't need to lug 
around a flash unit for those 
iffy picture-taking situations, 
tilts feature is one of the most 
thoughtful additions to a 35mm 
SLR since built-in light meters 



E very other year, the pho- 
tography industry con- 
venes in the German cathedral 
town of Cologne for a look-see 
at the latest technology in im- 
age -making. After the huge 
success and sales tallied by 
Minolta's nearly 2-year-old 
Maxsuni auloftjaising SLR 
camera, most industry ob- 
servers expected to find a 
Klondike lode of autdocus 
35mm SLKs at this Septem^ 
bets Phntokina Fair. 

Those observers, including 

PMs miui in Germany, were 
di-sipEiointed, at teas t in this 
reganL There were plenty of 



workout. For the time being 
here’s a summary on what it is 
and what it does. 

Ilie first thing you'll notice 



Olympus OM-77AF has pop-up 
ffrah built Into 1 Vs ftamn-per- 
second motor-drive handgrip 
(Fettf. LCD panel [abcKwe] dis- 
plays operating functions 

were first introduced 
Like the other AF cameras 
wove reported on, the OM- 
77AF gives you true point- 
and-slkx.it convenience. You 
simply sight your subject in the 
viewfinder, depress the shut- 
ter release button halfway, 
and the lens whirrs into per- 
fect focus. In addition, the 
GM-77AF has a continuous- 



frscxis funilinn like that foutvd in 
the Nikon 21J2U ;md super- 
expensive Maxxura 9000* 
This means die autofocus Jens 
system will track a moving 
subject as you didt sway from 
ib stationary position— or as 

you run away (and out of fo- 
cus) from an m™pmsive 
subject that decides to hold its 
ground — if not its pose* 

As you might expect, Olym- 
pus offers an entire family of 
lenses that are dedicated to 
perfect operation with the 
OM-77AF. What's more, the 
camera will work with older 
Olympus lenses, though not in 
the AF mode. 

Other noteworthy features 
of the OM-77AF include its AF 
Illuminator This helps the 
camera achieve automatic fo- 
cus in low-light conditions by 
bouncing low-power infrared 
beams off the subject. Other 
AF cameras pul this feature 
into an add-on flash, hut Olym- 
pus builds ir right into the 
camera body. Also notewor- 
thy is the camera's multiple 
computer- program modes; 
When you don't want to worry 
about shutter speed or apera- 
tore, or rite focal length of the 
fens youre using, the cun- 
hoard mkTopro cessor in the 
OM-77AF wiD do it for yuiL 
You can, of course, also oper- 
ate its exposure and focusing 
functions manually. M 



PM Photo Album — Tipi For Better Pictures 



L ong focal-tengki lenses, also known as teteptio- 
tos, tut 3 , rnpsfly used to bring dislanl subjects 
within the camera's reach 
Pictures taken wtiti these teng&s, compared id 
those shot with 'normal" lenses, reveal dramatic 
diftoronoes in foreground and background rafalson- 
ships, and even subject emphasis. 

The telephoto's narrower angle of view yields a 
compressed look between objects in ihe foreground, 
center or background Size relationships between 
objects also decrease. This *s why a sailboat seems 



so close lo an oversized setling^sun in pictures laketi 
with a telephoto lens. 

Longer focal-length lenses eko produce a shal- 
lower deptfi-oMioid. causing subjects lo stand out. 
TT 115 gives greater ifthmcL to ytiur shots of sports 
action or wildlife. 

As seen here, ihe photo -on the letl was taken with a 
normsF tens. Notice how the background remains in 
Focus The modal on tha ATV appears more promi- 
nent in the picture (right) taken with a telephoto lens as 
the background Is blurred.— A/maracf Ensanian 



Veiling cfe\eluprni_ fc rits in Co- 
logne, which I 'It report on in 
future issues. But in autofocus 
SLRy, only Olympus brought 
something to the party. 

The company's OM-77AF 
now joins C an off & T8UAF, Ni- 
kon's 2020 and the Minolta 
Maxxuun series tn the small 
and exclusive Autofocus Club. 
In a future issue. I'll report 
more thoroughly un how well 
it works once Tve had a chance 
to put the QM-77AF through, a 
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Rumbling Broiler 

W e have a Caloric pilotless ignition, self-cleaning range, 
model Na. RSP 3SMJN, serial No. 3506SQD. The problem 
concerns the broiler. Whenever we put it on broil* it emits an on- 
and-ofl rumbling noise. Needless lo say, we don't broil any tiling 
because we are afraid of this noise. I have replaced a couple of 
ignitors tn the oven section, but I would appreciate any help you 
could give me in solving this problem, 

JAMES E, FEWER 
LWUHURSr, NJ 

Sounds as if the noise may he rowing from the broiler 
ImnuT- Tti is part is cm'ered fry a sctrmi and is held to a 
iwituri with four pop rivets, (ft me nr more qf these rivets 
haw come loose or failed this ran ornate an improper air- 
lo-gas mixture within the broiler, creating the rumbtmg 
noise, j4 hole or frayed area in the screen u*ouli hut? the 
same qgeci 

Tv check die broiler^ unplug the range t turn qffthegas to 
it h and remove the unit Look for loose or m issing rivets^ a 
hole in the screen , or crocks in the metal [f any defects are 
found replace if- 

[f the broiler checks out okay, then f suggest you con tact 
your local Caloric service agency and ha tv? them inspect, the 
range... A replacement unit would be sold by an authorized 
Coterie pans or sendee agency in your a mi. Order part No. 
72218: it costs about SI 05. 




A Caloric range & Of oiler may rumble if a hole develops In its screen 
or If there Is * had connection at the venturi 



Bad element 

i have a Sunbeam frying pun, 
model No. S31MB-7, 1250 
watts, lit) volts. My heating 
element wire is bad. How can l 
replace it nr where can 1 have 
it repaired? 

LEU GEKI'SCHKK 
ST. CLAIRSVBJLB, UH 

Your 1985 vintage frying 
pan has a heating element 
which is pan of the fry j*nn 
itself. That is, the element is 
sealed into the pro. Unfor- 
tunately, the fMin for your 
model is no longer am liable 
Jmm the manufaxMiw. So r 
if the dement is bfui, you 'rr 
looking at ref daring the en- 
tire appliance 

However, if the heat con- 
trol that's plugged into the 
pan is causing the pmblew, 
it can be replaced for about 

sis to S 2 a 

t suggest you send the fry 
pan mid control to a compa- 
ny-owned Sunbeam service 
renter to hni'c them verify 
that your cletnetd is had 
and not the control There is 
no cha rye fa r the inspection. 
Send it to Sunbeam Sendee, 
7427 N. Nariem Aug, Niles, 

il mm 

Oven pops 

We have a Montgomery Ward 
electric range, model No. 
KSCM316, senajNo. 34 7761. 
The over pops loudly after it 
heals up and continues to pop 
at intervals until cooled down. 
What can be done to correct 
it? KENTON BREWER 

HEJfNDON. KY 

Normally when you get u 
popping noise out of the 
oi^k it is usually a matter 
of something in the ot>en 
that's expanding and con- 
tracting from temjiemhire 
change. Thismn come from 
the fondler pan, the broiler 
pan grid the oven meks, the 
oven door pond, omen the 
side, top or bottom of the 
oven itself. 

4 process of diminatimt 
will hdp yon track doum the 
source of the noise. Put the 
bmiter pan y broiler grid* 
and both oven racks in the 
men and turn it on until it 
makes the popping noise. 
Then turn (iff the oven and 
take out the b coder pan grid. 



■5B 



Lei the oven cool and turn it 
Imck on. If it still pops, take 
out the broiler pan . 

Qnitimie this pnuess un 
til you have return wl every- 
thing that umdd be a re- 
movable item . If the oven 
caMlinues popping that the 
source of the noise is the 
uixm or door line m and 
you 'll probably need to have 
a sendee technician check 
these parts. 

If you newt to replace any 
of the removable items . you I 
can buy them tit any Mont- 
gomery Ward store or ser- 
vice center. 

Readers write 

In response to the service tip 
in a recent column. several 
readers urrote in with an* 
other method of rcmoidng 
ink stains. 7T icir sugges- 
tion- give a squirt or two of 
hair spray on the sla i n r rub 
together and launder as 
usual I tried it , and it ready 
works! 

Switch failed 

I have a Norelco toffeeiTiaker, 
model No. HR5155. This 
week, the switch that turns it 
nn and off had a mechanical 
fail ure and we cannot turn it 
on. We called the Noretco Los 
Angeles service store and 
they said the switch is no 
longer available. Since the cof- 
feeniaker makes very gcjtid 
coffee, Pd tike to repair it. Can 
you help me locate a new 
switch? BUD DHRENSTON 
BURBANK, CA 

/ suggest that you check 
with the Nurdco Service 
Center in New York, The 
jHirt number for your 
switch is 000(12614125 
and it costs about plus Si 
shipping, Wn'fr Nmrlco Ser- 
vice Co r , IGd E 41st St, 
New York, NT 10017 \ Attn. 
Parts Dept Also. Nofdca ap- 
pliance owners who hfirr 
questions rrt problems with 
their appliances can cad 
toll-free 1 -800- JW 7884. FM 



if ytm ^itri'r* rt riii'-Wi'Ji'i u~it A jeji'li 
dppliEtudr, sn»d rgNfaJrfj?u utopi^ 
w\ti\ th? Yiuwtfi nwrf Hfr?ei/ NNmftfni, 
ffl Appliatrr.F t'lmir. Popular \ft*- 
rha-wi'cn. HYji? snt St.. .%>!«■ 
Vtiri, .VV imtS. Surry, fan ItUrrt 

fflNNOf I hr UlfJHIWVif j'rJfiir/rirjrt^y. 
PmMfrrtJt hi/ M*idr iwtf'rt'Ji* ifiti Jk* 
ditto'. itn&ffl itt Ikix rtptlarwn 
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No problem. 

Now you am take the road by 
storm hi a ] iondu ( a vie Wagon 
with Real Time- 4\VD/niars 
what we cad rhe automatic, split- 
second engagement of four-wheel 
drive w henever our viscous cou- 
pling, detects a loss of traction, 



'I Tien, forgpod measure, we 
added a special low-speed pulling 
gear, all-season radial tires and 
rear mud guards. 

After all, if your ear doesn’t 
have to worry iilxiur the weather, 
neither do you. 




Civ ic Wagon with ReaMime - 4\VI > 











Outdoors 



By TIM COLE 



Yamaha's New Water Sleds 



WaveRlinntcf [ftw-cgraunef] and Wave Jammer hit Ihe water running. 



water vehicle that practically 
created the market are inev- 
itable, It’s al&o a much more 
practical conveyance than the 
Kawasaki X-2, a 2-person wa- 
ter sled introduced a year ago. 
After a test nde last summer, I 
found the X-2 extremely tax- 
ing for one rider, and virtually 
impossible for two. Yamaha 
has obviously capitalized on 



Kawasaki's misstep with a 
lough, simple little machine 
that manages to deliver on the 
often adversaria] promise of 
being both easy to drive and 
exhilarating at the same time. 

For more information about 
the sleds, write to Yamaha 
Motor Corp. US. A., Marine 
Division, P.0. Box 6555. Cy- 
press, CA 90630. 



S uddenly, t found myself 
traveling backward down 
the Lung Beach Marine Stadi- 
um at 30 mph. Undaunted, I 
clenched the new Yamaha Wa* 
veRunner's thumb throttle and 
reversed field. Another turn 
and: yet another skid. 

Tlien it dawned on me. Ya- 
maha's new wet toy is sup- 
po$ed to make a wild 180° 
spinout with the merest sug- 
gestion of handlebar input. 
That’s why the bottom is so 
flat. Let’s try driving it like a 
snowmobile, dig that chine 
into the turns. Sure enough- A 
little leaning produced tight, 
controlled cornering at wide- 
open throttle. 

And that’s the only tricky 
thing you have to understand 
about Yamaha's king overdue 
enliy in the wet toys market, 
which is dominated by the Ka- 
wasaki Jet Ski. It's, got lvup-on- 
ihand-gu simplicity mated to a 
2-stroke, 32-hnrse Yamaha 
outboard pnwerhead driving a 
conventional impeller, which 
resides inside a jet pump pro- 
viding a top speed of 36 mph. 
The Wave Runner — and its 



smaller l -person sibling, the 
Wav^Jammer — is made of 
sturdy fiber-reinforced plastic 
(FRPk The WaveRunuer am 
accommodate two persons, 
weighs 328 pounds and mea- 
sures 109 x 40 x 34 in., just 
right for the bed of a small 
pickup or trailer on a suboom- 
pacl. The Wavelammer 
weighs 262 pounds and mea- 
sures 88 x 34 x 37 in., slightly 
higher because the unit's inte- 
gral leaning post permits 
stand-up operation. 

The Wavejammer is Yama- 
ha's acknowledgement that 
the more athletically inclined 
— jet Ski enthusiasts, let’s 
say — need more of a chal- 
lenge. Accordingly, the Wave- 
Jammer requires quicker reac- 
tions and a more finely 
developed sense of balance, 
which in turn delivers corre- 
spondingly greater excite- 
ment. 

But the WaveRunner is no 
doll, seeming to strike a bal- 
ance between easy operation 
and a demand for real skill. It's 
a lot easier to ride than the jet 
Ski. and comparisons with the 



More Jets 

Around the time Yamaha m- 
ut iduced the WsveHunner and 
Wavdammer, it al&o rocked 
the industry with an innovative 
jet outboard for back-country 
applications. Using a conven- 
tional outboard powerhead and 
Shaft* Yamaha has fashioned a 
classic je l pump for small flat- 
bottomed boats. The engine's 
main shaft turns an internal 
impeller, which draws water 
into an intake on the bottom of 
the engine, accelerates k 
through a duct, and spats it out 
the back/rhe pump repLices 
the prop and cavitation plate 
(photo at right.). Boats using 
the engine can run on just 
inches of water, but there's an 
obvious loss in efficiency. 



Mil*. 



Tamaoa ijet outboard h Intend- 
ed for emreiTHiJy shallow water. 



Row, raw, row your boat 



By the 
adventurer 
either be warm and comfy in 
his Stowe, Vermont* home, 
safety relumed from his De- 
cember mw to Antarctica, or 
bel be floundering around 
somewhere in the South At- 
lantic. Either way, Gillette wifi 
have made a few waves by 
putting to sea with an interest- 
ing agglomeration of high-tech 
21st-century gear, 

Gillette and his 



system carbon-fiber oars, a 
Site* sat/nav system, sophisti- 
cated single -sideband radios, 
an autopilot and a desaMnalor. 

Members of Gillette's team 
are wearing Vet3atcdly the 
latest in moisture permeable 
fabric, along with 3M Thirty 
late and outer foul weather by 
Henri Lloyd, Wherever you 
are Ned, were glad to know 
you're weihequipped- 

fPSntxr furtr fu jxltfr IS) 



expedition col- 
leagues have in- 
creased their 
chances for surviv- 
al by relying on a 
traditional boat de- 
sign equipped with 
modem electron- 
ics. His aluminum 
boat. The Sea To- 
mato, is adapted 
from Ibe proud 
Swampscott dory. 
She's been tarted 
up with 8mm video 
cameras, an Argos 
satelBte tracking 



Med Gillette aboard toe sea Tomato. 
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BOAT 

BUYING 

GUIDE 






Make your 
dreams of 
owning a boat 
come true. 



Why just dream? Some 
dreams are so within reach, 
youd be surprised... tike the 
dream of owning a boat. 

Right now. owning a boat 
is more affordable than ever 
before. Financing has never 
been this attractive or 
to obtain. 



r 



"Monthly cati of ownenhif Agues hosed on K percml downpoymentj ond avurngr finance 
nda and Imrj frnnn nationwide sompk cf Jaidlr^ tnMmajcru pofad f al L98S 



Hie water is right, the 
weather Is perfect, the bait 
Is tempting; An explosion al 
the end of your line let s 
you know that this is going 
lo be one great morning. 

$86 ■ $ 160/month*— 

18 ft bass boat 

w/ 100 HP outboard 

dotal cost S6.200-S 14,500**). 

$65-$104/mon£h*— 

16 ft. aluminum fishing boat 
w/50 HP outboard 
(loial cost i3.770-S5.990**). 



*=1987 UMJonoJ Marine Usuifanimi Amcsoocm 






Today, maintaining and 
keeping a boat is simpler than 
at any time since. 

Now. boats are the best 
value In years. 

Wet and wild. 

Or sunny and serene. 

Make die dream of owning 
a boat come hue. Why? 



Because, now. mere than ever 
before, you can. 

Start living the boating 
adventure. 

Financing is simple... 

Financing a boat is as easy as 
financing a car. Rates are low and 
your dealer, bank, or marine 



lender can put together the 
financial package that's right 
for you. 

Getting started is easy,.. 

Advances In design, 
technology, and materials make 
todays boats longer-lasting, easier 
to operate, and easier to maintain. 




Throw the throttle down, 
and start wave- happing 
your way to sun, fun t and 
free-spirited escape 

$113-$lS8/month*— 

19 ft. runabout 

whh 170 HP I/O 

OotaJ cost 18,250 £14.350“) 

S 629'5829/rao oth*— 

34 0. luxury cruiser with 
twin engines (total cost 

£71,000 £104,590") 



■T CIKdtJWO 
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Your local C'mon Aboard marine 
dealer will work with you to help 
make owning, operating, and 
storing a boat as easy as possible. 

Boats are good investments ... 

Boats hold their value much 
better than cars, plus they have 
great resale value. Just think of 



the hours of fun and adventure 
your boating dollar can buy. 

Boat shows are the best 
place to start... 

Boat shows are fun for the 
whole family They’re a great 
place to explore the boating 
adventure . You can ' 'window shop! ' 



without obligation, and see a wide 
selection of boats, accessories, 
and even financing options. Best 
of aC, boat shows often feature 
special price reductions. 

SEE FOR YOURSELF HOW 
EASY OWNING A BOAT CAN 
BE, VISIT THE BOAT SHOW 
NEAREST YOU! 




$295 - $414/month ’ — 

32 ft. cruising sailboat with 
atixiliary engine (total cost 
S33.430S46.690**). 



4 RbxdHy con :■* OTwiKnhip litfum M t*i i ^iWJ aftd tnanr# raw, and Idim from 

n^xirwkk un^k uf knJbig mvIttuliLms p uflr J Fsl 1 9B6 
M Hrtail pn:« based m naitoitwUe mdnu^ftirtf sair^k 0tkf Iftdrid pftff of fR^nna whs* *pfiikafile 



As you silently glide across 
the water with the wind in 
your hair, the feeling of 
freedom consumes you. 

You lighten your sail and 
go for more. 

$ 66 -$ 83 / month* 

16 fl catamaran saJhoai 
(total cost S3,790-t4.795 pp }. 




This is the 1537 Four Winns 225 
Sundowner. Like oil of our boots It 




bristles with innovcrtians designed to 
export your 
enjoyment on the 
wder end extend 
the value of your 
Investment, 

The most innova- 
tive standard 
feature on this 
and ©very other 
Four Winns stem drive model for 
1937 Is something you'll appreciate 
for years to come.., 



and something you won't find on ary 
other boat 



Its the exclusive Four Winns WINNER'S 
EDGE 3-iteor Owner Protection Plan’ 

. the best extended protection 
program in boating. The only factory 
supported plan that provides a com- 
prehensive limited warranty in the first 
year followed by two more years of 
extended protection covering . . . 

Hull & deck... Eng me & stern drive 
Efectrlcat system.., Power steering.. 

Fuel system . Power trim fk titt... 
and most other major Four Winns boat 
systems and Components, atl at no 
extra cost! And should the boat be 
sold wtthin 3-years, the remainder of 



warranty Qfjtrjt? uw 

Dfldgr or -*tt1p F&jr tf.' pry, Q?E rnstKh. .$!. CrWkK. 





the program can 
be transferred 
to the new owner, 



We're building 
boats today as 
If our future 
depended on it, 
consianlty adding 
value and versatility all along the line, 
We have to . because the day we 
say Four Winns boats ore good 
enough is Ihe day you'll look for 
another boat 



There's one standard feature on this boat 
you'll appreciate for years to come. 








The excitement is pure Amerosport. 
The quality is all Chris-Craft. 



I lici «-4 I'jf - ■ II|JI-- - tiiH ■ i.mIi r- .11 k nM hrrv 4 uli lii.hmrw, liu C tiK I j j* I 1 *'. Mm Bin IinDjiIih-. In 



C btis-Crafi introduces a new class of express 
crusiei’s, from twenty -three to forty-one feet. 
The Amercfcport 412 is the flagship of a new 
class oFChris-f Iraf^ express cruisers of elegant 
design, extended range, and unsurpassed value. 

As exciting as (he 4 \2\ styling and engineer- 
ing are, the mil beauty of this cruiser lies in the 
(mality of its workmanship, like all Cluis-Crafts* 
i he Ainerosporr's graceful hull holds more than a 
century's experience in building l>mis with meti- 
culous attention to detail 



[f you need a more objective reason ro 
appraise the 4 12, consider this: In a recent study, 
CfiTv;-Crafi tuul the highest fmmer salisfactimi rating hi 
the industry, That's an endorsement of quality you 
won't hear f rom any other manufacturer. 

For more information on Amends ports, 
or am other f ]hri.s-f htilt, send $4.00 to Muirav 
Boat Administrative Seivices, 1m I>epL PM -03, 
PO. Boat 9450, ^ ^ 

Bradenton, FL 

33506. tv£ PUT AMLiflrM Ow WATER. 



A Great Catch At $7,995* 





A** Tur Hh ph Ova m* 

T«i I WilMH I 

YAMAHA 

fEpetOlll. 



Thf OFfClAL KWTSfiF 



PO Vat t^Untont. Fkwldj irnrj-wi? 




Ulati jitney lihmHd 



ftn hhmnuiim I - impir.-, lt-lcr 
1-hlH.^ J fl *> <PU > 



If you’re 



fishing iround 
for an economical boat 



with lasting value, catch a EchA 

at the sturdy, dependable Cobia Sunskiff 177 outboard, Time 
has proven ihe Sunskifl to be a true fisherman It has a casting 
platform, tackle bos, aerated bait well, self draining motor wdl 
and ice chest, plus teak rod storage Yamaha's 3-cylmder 70 
features Precis iori Blend Oil Injection and comes standard with 
Yamaha’s two-year factory limited warranty. Participating 
dealers only. Price does m x include transports kin, dealer 
prep nor accessories. 

Send 53.00 for your copy of the 1987 Cobia catalog or pick 
one up ar your Cobsa dealer 

■ hJHCt- The Utili i I 



Wfti-CuNi BckiL i ■,fi-qun\ C tibia is a n'jvMtrciJ IrKknuik nf Ul’j Efcuf Ciiinpjjr. I'JWCy 



1987 BOAT SHOW SCHEDULE 

Boat shows provide boat buyers many opportunities 
throughout the year to shop and compare. Local boat 
dealers listed hi the "Yellow Pages have additional 
information on boat shows in their areas. 



CITY 


1^7 DATES 


PHONE NUMBER 


Annapolis, MD 


Apr. 17-19 


( 30 l> 26 B 482 a 


Boston, MA 


Jan. 3 1 - Feb. B 


< 617)5366152 


Boston. MA 


Feb. 1620 


( 617 ) 242-6092 


Chicago, EL 


Jan. Ml 


13121 636-4740 


Cleveland. OH 


Inn. 1625 


{2161621 3618 


Detroit, ME 


Jan. 31 - Feb. 7 


1313 ) 427-5770 


Fori Laut^tdatfl, FL 


May 7-10 


<3053 764-7643 


Hartford, CT 


Jan 29 - Feb. 1 


( 203 ) 529-2123 


Hartford, CT 


Watch 12 k 5 


■C 203 ) 529-2123 


Houston, TX 


Jan. 10 tfl 


( 713 ) 526-635 E 


Jgctsonytlk. FL 


Jan 29 -ftrb \ 


( 904 ) 725-31 1 1 


Los Angeles, CA 


jan. 30 -Feb. 6 


( 714 ) 633-7501 


Miami IkocJv FL 


F*b 12 16 


( 305 > 53 k 64 10 


Nashville, IN 


March 4-8 


012 ) 836-4740 


New Orleans , LA 


Jan. 31 -Feb. fl 


(5041 BBS- 97 Q 9 


New York NY 


Jan. 2 11 


( 212 ) 6 B 4 6622 


Philadelphia, PA 


Jan. 31 -Feb. A 


( 2151449-9910 


Frovtetenw. Rl 


Jan. 21-25 


( 401 ) 646-3734 


San Mateo, CA 


Jan. 23 -Feb. ! 


( 415 ) 436-4654 


Seaside Heights, N] 


Apr. 22-26 


( 201 ) 530-0636 


Seattle , WA 


Jan. 15-25 


( 206 ) 634-0911 


Syracuse. MY 


F€b. 16 22 


( 315 ) 472-5433 


Tacoma, WA 


Apr. 15-19 


( 206)634 0311 


Worcester, MA 


Jan. 7 -U 


( 401 ) 64^3734 
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1700 Capri Pownder tiDB-l. mDlor & Ira i I eh 

only $7,695* 



Unbeatable Value, 
Unbeatable Prices 

Baytinars 1907 lineup ot Capri family 
runabouts is ending proul cl Bavlmer's 
industry-leading cornmiimenlto making 
berating more affordable 
Every Cap'! is loaded with standard 
equipment Pcwr -mated engirw. AM/FM 



cassette stereo, swim platform canvas and 
more. Eigh! models even include a custom 
Escort barter, p re-rigged si the factory. 

Join the more than 75, M) (amities who've 
discovered now afforoabte top cuaiiiy can 
be. visit yoor Bay line! dealer. Find him in tne 
yellow pages, or write lor the name ol the 
dealer rarest you 



m snyuNER 



■alSfiffiJSSSi •SS’ 1 ' 



IK ZSSBSSr** 

r BafllOBT lamlly boats 

r forte outboanls 

T Siui Fin aluminum boats 



PtvMve... 



SlaltrZ'P 



^l| — 

P0BM.2W6? Cjept-J 
Seili'.B. fNashifltf® 1 



FORCE OUTBOARDS FOR 1987 

Prices As Much As 30% Below The Others 

Ttwre's a dramatic new look to Force outboards for 1907 li s our way 
ct calling attention In the more than 200 engineering reimenwnts we've 
completed during the past year 

Wnat nasn’l cnangert is the hind ol spirited performance and reliabihty 
tna: has made force the fastest -growing outboard tme on the water today 

Pncert as much as 305o below competitive brands, Force offers 
unbeatable value 

So il Ihe high cos! of outboard powei has you 1 boatlrg plans on hold a 
wish to your Force deader could change 'hose plars tor the belle'. Look in 

me yellow pages oi write 
tor UK name ml your 
nearest Force dealer. 



is 



Outboards 



BLUE FIN ALUMINUM BOATS 

America's Most Affordable Boating Packages 

II Itie idea oi a complete, top -qua Fly boding package at ar affordable 
pnee makes sense to you. take a c ! ose look a! Blue Fin lor 1937. Eight 
value-packed models, each one loaded with standard equipment Each 
bmil to last 

And each one comes lo you as a complete outfit— including rugged 
aluminum boat, power -mated Force outboard and custom Escod Ira iter, all 



rigged and ready io go— a: prices (hat start ai less loan £2000! 

We call it Blue Fin s Full Value Padiage you II call it the most 
affordable way yet to get your family on foe water. 

Seeitte complete Stise Fin iine-up today write for the nameol your 



nearest Slue Fin deal ei 



BLUE FIN 

‘MiMieUjisVj s^qaesal box sliow pntt-, .r (lacs tt puniripi- ny Aaual P' W 

sa t> dnte' Twe: rc^rXion irsnH, dpium xnt oek' 1 pneo tfwue etfn r-^-ces rr-iv 

R-¥M* 






QUICK 5 !LM=R 

srocKiup 

America 



OIL 

REBATE 




W hen ytm Thjv sckd podmfra i rf Qukbul^r 
two-cyrie urftjuf-cyck utl Sons M.mti I Uwu 
July V 1987 Mtiuuf)' Marine Mil send I wtuit 
dirrL'tJv ic you and nuke ? (.tMurftMiUon m> the 
FiahAnicrki FcmiidiiEIOrt 

The MlAmerfc? Ebundaiksn is a rwjn-profll 
c^rntmum io improving the tpullty 

ufs^ififbshii^ resow « The FLsfoAnxrR-a 
FwundAiwfl's dhjW (flfflnbuH In Lne/rae fish 
pifuliuci^ mi clean up ami jnainuln Americas 
Fnf oun' ind fiiEkire j^menliaiu 
Their b n« limit gn Uk niurixi uf ariiaLr 
riaam* MWiinhuikm. AJaci, -you cm pledge 
is Kir rrbdj-e io the FutiAraerica Foundation 
Mercury- Marine will lhcn match ythif rrbate 
amoufii and send (he increased donalkm lo dir 
Foundation. Just check the bos oh (hr 
in make the donation * 

You Save Money... 
America's Fishermen 
Get the Profits 
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OUTDOORS 





VARIABLE -UTiJtH 
LACING 



MID -FOOT SUPPORT 
HARNESS 

JVlOlsnjJfT VAPOR 
PFRMEABLt UPffiff 



'" l — "-^NIC>M 
1 5OUDBUB00IHEEL RGFLECTOfl 

DYMACCHL 

MIDSOtECUVHHDN 



tCowtinucd from pngc 

Walk before you run 

Here P s a litde primer lor those of you 
who are both puzzled and zumised by 
walking s recent rediscovery, 

WALKING 5HQF 



FIRM REAftf GOT 
CONI ROLLER 



FOUQN 
HEEL CUSHION 



RUNNING SHOE 



Overall shape of the wafting shoe H rounder 
forward, Heel is aho greatly pronounced In profile, 
and race width varies for flexibility. 



Whether or not you buy the new 
hype, there are fundamental deferences 
between walking shoes and conventional 
running shoes that merit attention. 
We've taken as our example the new 
walking shoes and new running shoes 
made by Kangaroos. Kangaroos' claim 
to tame is its durable Dynacoil irudsole, 
m intricate web of plastic coils devel- 
oped by NASA for moon bpot$. 

But Dynacoil is practically the only 
feature these two shoe designs have in 
common. Right off the bat, the walking 
shoe has a pronounced heel made of 
solid rubber that gives the walker added 
stability in rough terrain. It's built into 
the sole and angled slightly forward to 



enhance "step-off. 1T The walking shoe 
design also has a rounded and raised toe 
which makes it easier to put your shoes 
on. The function of running has helped 
develop a design that differs in several 
subtle but relevant ways, The running 
shoe usually has a flat sole and is 
engineered to accommodate the 
curve of a runner's foot strike. 

Side to side, or mediolateral, 
control is crucially important in a 
running shoe to control supina- 
tion and pronatiofi [Fancy Foot- 
work, page 71. Sept. r B6). Rear- 
foot control collars on running 
shoes handle this motion. 

Fast Fishermen 

The concept is simple and allur- 
tng. Develop a center-console 
fishing boat that has the raked, 
tow-slung styling of a contempo- 
rary sport boat. Invest it with 
sutnkss-sted hardware, a 
classy bow pulpit, large capacity 
fish boxes and live wells, hill -size 
rod racks and a 100-gallon fuel 
tank that brings the farthest can- 
yons within easy reach. 

The concept has become real- 
ity at Donzi Marine, well known 
for its sleek Z-series sport 
boats. They've married the no- 
hotds-barred sex appeal and 
speed of their sport line to utili- 
tarian fishing machines. The 
Donzi ZF-33 and ZF-23 “Vest 
Pocket" Fishermen combine these ele- 
ments nicely^ The smaller boat, pictured 
here, measures 22 ft. 11 in. an the 
centerline and has a beam of 8 ft. 6 in. 
Draft is a miserly IS in., which will get 
you onto the flats. 

But the boat has enough of a pro- 
nounced vee forward to handle the steep 
chop of the Gulf Stream. 

It s the intermingling of styles and 
technologies that J find most intriguing, 
though. Donzi stretched beyond the 
ordinary in melding the attributes of two 
distinct hull forms. For more informa- 
tion. contact Donzi Marine, 7000 Bra- 
denton Rd., P.0. Box 987, Tallevast 
FL 34270-G987. VM 




Sporty styling enter* oMrore fishing in the Dwui ZF-33 Vest Pocket" Fisherman. 
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LOOK WHAT YOU HAVE TO DO 
TO IMPROVE ON A JOHN DEERE 






Bevt'S-nd 
'eeia'ars air 



This is the new John 
Deere Riding Mower. 

And when we say new, 
we’re not just talk 
ing about its 
looks. 

The power-plant 
is new: A nine- 

horsepower, high- ... 

displacement, over- ^ntatedfor ting nfc. 



drive lets you shift on 



steering 
system is new, 
quick and re- 
sponsive, with a 
17-inch turning 
radius that’s tight 
enough for even 



the full line of new John Deere 
Riding Mowers, or the name 
of the dealer nearest you, 



head val ve engine that not dose trimming, 

only chums out more h orses T here are even some new 

under normal condi , o mifort features, like 

tions,but also re- 
sponds quickly to 
tough conditions 



like cutting thick 
grass or mowing 
uphill. 

The transaxle 
is new, with the 
kind of beef you’d 
expect only in a much U 



.-i turmufi niiSius t fiats 
tifikf enm^fi/orcim- trim fftitlg. 



New 9-hp overhead-twit £ ntgitie 
produces man: torque for superb 
rutthig and baggmg. 



expea only in a much larger R)r more infor- % 
tractor. And our new variable- mation about NOTHING RUNS LIKE A D EER E 



padded footrests. 

But the emphasis, 
as always, is on 

performance and please call us toll-free at 800- 
durability 447-9126. (In Illinois, call 

Its the reason 800-322-6796.) Or you can 
write to John Deere, Dept. 83, 
Moline, EL 

h.\0) 



why a new John 
Deere takes such a 
longtime to get old. 



61265. 






Touch-Sensitive Light 



Orxe Touchtrpnir'a signal wire 
h attached lo The lamp! shade 
harp labflve j. The lamp become! 
touch sensitive fright) and pro* 

Vipn 3 -revel -lighting 



A touch of your finger is 
all it takes in turn mi a 
Jhiti]i Lifter installing lh«- 
ToLirhlrimic light -control di- 
vipp i MorN fifibT, Slfu. The 
IIL-Itated control .screws 
into the bulb docket iillrl 
works with any tamp that's 
lU lefljhi partially made h‘ 
rnpHuctivi 1 mHtoml, Ynur 
touch gCTiorateH an extreme- 
ly _stiul]I €> 3i"ctrnnic signal 
that tell* an dectmim 1 



swilii h to close and semi 
power tu the tamp bulls. Any 
curtductive material tin the 
1 1 lit'i [ y — htiSL-, firs in] or body — 
is touch ^emotive* H prn- 
vifit+K 3-level lighting at 10 t 
ifi and 100 percent bright* 
ness. A fourth touch turns 
off lamp Il’s sole! At hard- 
ware stfircs, lighting iJiriW- 

rwm anil home cantors. 

Write Wcslek. 7HJ0 Convoy 
Court* San I bpgij, CA U2! 1 1 , 



Computer color 
matching system 



Getting the 3 'm r tat* paint col- 
or you want can In* accom- 
plished in seconds with t.hi> 
now compute rixi'fS color 

matching system by Htmja* 
miri M-iorc. At nu etwt t bring 
in a color sample that's at 
least '-i in. stp and the ayik 
tem can match it far ynu on 
Ilk- spot . The heart nf the 
syst l j m is a a 1 1 1 -r sped ropho- 
totrteter, \i light -rearing de- 



vice l hut analyzes the -Sim- 
I ile. The sy stem's i^mputor 
will print out a formula to 
mulch the sample with Ben- 
jamin Moon* paintf The 
dealer rnixi^s the paint based 
nr. the formula. The custom- 
er van take the formula to 
any Mm>re dealer for mixing. 
About UUO dealers nut ion- 
wide offer the service, For 
more information. write 
Benjamin Mia ire, ( ’ufnpuLer 
Col- ir Matching, Mnntvaiq, 
NJ 07fi4-i. 




Thli computerized color matching system will analyze A color sample 
and. In second^ produce ^ paint formura to match Jt . 



Touch up 
paint pumps 

The next time ynu have a 
small tuiiehup jub h you w on’t 
have to mieh fur a can of 
wihh] filler. point nr sparkle 




This trio of touchup pump! li 
designed to take the bother put 
of small-scale repair j&bi 



if you use this trio of touchup 
pump*, Each hold* about 4 
mutces of mtf! ertal and Ls de- 
signed for quick and easy 
repair* to wallboank | minted 
surface* ur wood. The wall- 
fix jo h 1 w l I* h i fix | pi j tups ci irm- 
vacuum- seated anil j ire filled 
with aery Lie latex enm|h»unrl 
Thtr homeowner filta the 




Fill she paint pump with the 
color of IKK palm of stain 
needed fgr the Tguchup at hand. 



paint pump with the latex 
paint cir stain needed fnr ne 
touching. All three are dis- 
posable. Paint applied with 
the paint-pump tack dries in 
about hatf an hour,, the 
spackle In lh minutes, and 
the wood filler in about 1 
hour. The pumps work mi a 
piston mechanism Lind can be 




uw.ll on horizontal frr vertical 
surfaces. Prefer forward and 
apply the material in even 
strokes. The pumps cost 
a 1 1- nj t $-1 . fil i m-h . They' re 
sold ai hardware s tores and 
home renterx. For mote in- 
formation, contact Wagner, 
1770 Fcmbrnok Lmnc h Min* 
n^ajwlLs, MS 66441- w 




The acrylic Jatcx compound In 
ihc wood-fix pump can be 
irain^d after fti dried 



SO 
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Finding the best 
auto parts is easy if you 
read the fine print. 



RAPA 



All the right parts in 
all the right places.™ 



For the location of the nearest NAPA AUTO PARTS store check die Yellow Pages or call 1-800-LET-NAPA. 







Electronics 



* 



MgJtJSpMd computer h® buUMn wftware. 



BY STEPHEN A. BOOTH 



Upward Mobility 



a personal! 
^HcOmpuEets 
used in the home 
continue to drop in 
price, their mobile 
kin- — the laptop 

PCs — are provid- 
ing more bang-for 
the-buck in a tota- 
ble package. Now 
NEC, which im- 
pressed the travel- 
ing dalii-aiinchers 
with its downsize 
CPM-baSed Starlet 
laptops, has ap- 
pbed its shrinking 
act to the IBM- 
compatible stan- 
dard. The new PC is called 
MultiSpeed and, at this writ- 
ing, it's the fastest portable 
money can buy. 

The laptop weighs in at 12 
pounds, inducting its rechar- 
geable, 4 -iohS hour NiCd bat- 
tery. The unit measures 1 ft. 
sq, x 3 in. high, and carries a 
suggested retail price of 
S1995. 

At that price H what you see 
is an Einpurtant pan of whaE 
you geL The MultiSpeed's 
monitor screen employs su- 
pertwist liquid -crystal display 
techndogy, which provides 
higher contrast and, there- 
fore, greater visibility than 
conventional LCDs. The SB- 
character by 25-line display is 
detachable, so you can hook 
up a regular cathode-ray tube 
monitor when you're working 
at home. Another external ap- 
pointment worth noting is the 
85-key, tull-fmiction key- 
board. There are no dual-pur- 
pose keys to lax your memory 
and patience, as with other 
portables. 



Now, what does Multi- 
Speed have under the hood? 

To begin with, there's 
NEC's proprietary V-30 pro- 
cessor, which is responsible 
for the laptop's name. The 
superfot chip will process in- 
formation at either 477 mega- 
hertz or9,54me^iheitz. NEC 
claims that's twice the speed 
of the 8088 processor in [ BMs 
XT computer. 

MultiSpeed's operating sys- 
tem is the new MS-DOS 3.2 — 
though it's compatible with 
earlier versions of MS-DOS. It 
boasts twin 3,5-in. floppy disk 
drives, and 641) kilobytes of 
random access memory come 
standard. In competing PCs, 
that much RAM would be 
an option, 

In addition to the free 
RAM, MultiSpeed spots 
you to 51 ZK of 
ROM— read-only 
memory'— in which 
resides the com- 
puters five built-in 
software pro- 
grams. These in- 



clude On diner, Notepad, 
Filer, Dialer and Telcom. 
Ilte first two are particularly 
interesting- 

Outtiner, in conduction 
with a word-processing pro 
gram, can be called up at any 
time to help you or^nize ideas 
as you write a long piece. 
Notepad will perform many of 
the editing chores that a sepa- 
rate word-processing program 
might, such as deleting words, 
adding them or swapping 
whole paragraphs. That ain't 
ail.: The prr>gram includes a 
20, (BO- word dictionary, too. 
As for Dialer and Tekxim. they 
let you make the most of Mul- 
tiSpeeds optional telephone 
modem H for communicating 
with other computers or data- 
bases. 

On the home 
front . . . 

Way back in October, we out- 
fined tire pnring wars in IBM- 
compatible borne computers 
(Target Biy Blue, page Wl 
The following month we re- 
ported on the under^Sl (BO, 
PC-compatible Blue Chip from 
Korea's Hyundai iElecimn- 
ics, page 46). Now, Hong 
Kong's Bondwel Computer 
(HQ d here in Fremont, Cali- 
fornia) has entered the fray 
with a $499 done. And Baby 
Blue, another California irm 
porter, slides in, under the wire 
with a $399 compatible. At 
those prices, neither comes 
with a monitor. 

The Bnndwelf X'Press 16 
comes with a single 5Vi-kii. 
floppy disk dnve and 258K of 
random access memory (ex- 
pandable to 64QK}. The com- 
pany says a twin disk drive 
version will follow. When com 



eondwtJJ x Press is u a 54^9 IBM ctooe, 



T.ldO from BASF: Finally, an fl- 
hour vWeotape mMable In mie 
production quamltlei. 

netted to a separately pur- 
chased color monitor, X Tress 
16 J s video display processor 
will deliver 16 colors and 512 
by 212 pixels of resolution. 
TTis, plus three channels of 
sound (eight octaves each) 
make the computer suitable 
for jpme-pEaying between 
bouts of work. 

Baby Blue, from Oakland, 
California, also sports a sbigje 
disk drive and 256K of RAM 
onboard, but the memory can 
be expanded to 1 megabyte 
(1000 kilobytes)- Its video 
processor will yield 640 by 200 
pixels of resolution when cou- 
pled to a monitor of your 
choosing. 

Stay tuned for more news 
from the bargain basement. 
Home computers in 67 will 
make a joke of the price-slide 
VCRs experienced in 1985, 

Tape talk 

Ever notice how broadcast TV 
movies run two hours and 10 
minutes? Or how those wildlife 
documentaries on public tele- 
vision never quite begin or end 
when the TV program guide 
says they will? And what hap- 
pens when the basketball 
game goes into overtime? 

If you record TV shows 
with your VCR for later view- 
ing, you've probably experi- 
enced the frustration of losing 
part of the program, because 
the typical VHS videotape 
won't stretch beyond 1 30 min- 
utes, Sure, you could record 
the program in the extended 

(Pk iHf tui-M ft) page 57} 
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Only NRI teaches you to service all 
as you build your own fully IBM; 
compatible microcomputer 



With computers firmly established in 
offices-and more and more new 
applications being developed for every 
facet of business— the demand for 
trained computer service technicians 
surges forward. The Department of 
Labor estimates that computer service 
jobs will actually dwbte in the next ten 
years— a faster growth rate then for any 
other occupation. 

Total systems training 

No computer stands alone. . 
it's part of a total system. And if 
you want to learn to service and repair 
computers, you have to understand 
computer systems. Only NftI includes a 
powerful computer system as part of 
your training, centered around the new. 
fully [BM compatible Sanyo 880 Series 
computer. 

As part of your training, you 11 build 
this highly rated, 16-bit. IBM -compatible 
computer system. You'll assemble 
Sanyo's "intelligent"’ keyboard, 
install the power supply and disk 
drive and interface the high- 
resolution monitor. The 880 
Computer has two operating 
speeds: standard IBM speed 
of 4.77 MHz and a remarkable 
turbo speed of 8 MHz. It's con- 
fidence- building, real-world 
experience that includes training 
in programming, circuit design 
and peripheral maintenance. 

No experience necessary— 

NRI builds it in 

Even if you've never had any previous 
training in electronics, you can succeed 
with NRI training You’ll start with the 
basics, then rapidly build on them to 
master such concepts as digital logic, 
microprocessor design, and computer 
memory. You II build and lest advanced 
electronic circuits using the exclusive 
NRI Discovery Lab* professional digital 
multimeter, and logic probe. Like your 
computer, they’re all yours to keep as 
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part of your 
training. You even 
get some of the 
most popular software, including WordStar, 
CalcStar, GW Basic and MS DOS. 



Send For 100-page free catalog 

Send the coupon today for NRJ? 100- 
page, full-color catalog, with oil the facts 
ahout at-home computer training. Read 
detailed descriptions of each lesson, 
each experiment you perform. See each 
piece of hands-on equipment you’ll work 
with and keep. And check out NRI 
training in other high-tech fields such 
as Robotics, Data Communications, 

TV, 'Audio' 1 Video Servicing, and more. 



SEND COUPON TODAY FOR FREE NRI CATALOG! 
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SEE IT... EXPERIENCE IT! 



And you'll know you've made the right choice. It's a 
decision that says you know quality when you see 
it. And it says you know the pure feeling of power 
to do whatever your land demands. A feeling that 
says the special time you call your own is now 
more productive and more rewarding. The small 
chores and the heavy hauling all go easier with 
YANMAfl's full featured line of diesel tractors 
tractors that set standards lha! endure. 

yanmar js the right choice, the value choice 



is me ngni cnoice . ine vaiue cnoice 
.,the choice of experience that you can 
experience See them at your YANMAR Dealer 

l lfr 



Shown: YM1870— IS HR 
4 wheel dnve. Choose from 
B series, 14 lo 33 HP 
fftirf tires and Iron! PTO 
are optional.) 





A WORLD LEADER IN TECHNOLOGY AND INNOVATIVE PRODUCT DESIGN 

YANMAR TRACTOR fU.S.Aj, INC . 

2060 South Carboy 

Mt. Prospect, IL 60056 e vanmxr 




ELECTRONICS 

play. fr-hnur m[ide. Rut then you're stuck 
with t he grainy picture and low-fi sound 
endemic to slow recording: 

Take heart, time shifters: Bedford, 
Masmbusert^based BASF is hittbR the 
market with cassettes. That's two 
hours and 40 minutes of recording time, 
or hours in EP, 

T-160s aren't jiew. In fact, makers of 
VHS VCRs always tout their machines for 
‘"eight hours recording.” But haw often 
have you actually seen, and been able to 
buy, aT-160 cassette? Not often, III beL 
Most tape manufnctnrers don't ofier 
diem, and generally only video special Ly 
retailers cany them. 

BASF says it Itas cranked up the tape 
plant for futile production of T-lfiOs, 
so now you’re likely to see them in mass- 
m^rdiflndisers as well as video boutiques. 
The company's experience in thin-film 
technology— xudi as that used in produc- 
ing the first 2-hnur liigli-fidehty audio 
tape — enables it to offer lftj-mimite vid- 
eotapes in true production quantities, At 
last, the VHS format might fulfill its 
hour" promise. And you won't be farced 
to read about what happened in the 
bottom of the ninth inning. 

Digital countdown 

Looks as though digital audio cassette 
recorders will finally arrive on these 
shores this year. As reported last Decern- 
her (Elwjtnmies, page 16) these DAT 
decks (for Digital Audio Tape) are ready 
to hit the assembly lines in Japan, but 
political considerations had postponed 
their introduction- Namely, the recorded 
music industry fears that the machines 
will be used to make virtually perfect 
copies of compact disc's. 

To prevent such copying, the record 
industry had demanded that hi-fi manufac- 
turers build an anuctipying chip into DAT 
decks. Presumably, such a chip would 
shut down the deck sh™W the user try to 
tilth a CD, but permit the taping of other 
musical sources. WdL the Electronics 
Industries Assn of Japan has politely 
declined die record industry's suggestion, 
and DAT decks will go tm sale in japan this 
spring. You can expect to Stud them in 
your local hi-fi store this coming Christ- 
mas far about SIQGQl Autosound models 
will fallow. But it r s also unlikely that 
record companies will produce DAT mu- 
sk: cassettes for some time. 

Pig In a poke? 

Remember satellite TV? Remember 
scrambling? Backyard dish antennas were 
sprouting up like dandelions until major 
programmers such as Home Box Office 
began scrambling their signal. 

Tu watch \hem today, you need to buy 
a descrambler and you have to pay for the 
programs, just as cable TV subscribers 



must pay. 

Reportedly, some overseas operations 
are selling "black-box" devices which, 
they claim, enable ^lellitG TV owners 
with descramblers to receive the pro 
gramming without payment. 

The way scrambling normally works, 
the programmer "’addresses" your de> 
scrambler remotely. If your payments 
overdue, the plug gets pulled and you get 
hash for reception. 

According to General Instrument, 
whose VideoCipfrer II is tlie system pro- 
grammers use to scramble and de&cram- 
ble, these black boxes can be a ripoff. The 
company claims that in some cases, the 
devices are "outright frauds/' In other 
cases. General Instrument says it can 



defeat the black boxes by using security 
measures buOt into the VideoCipher 11 
system. The bottom line is this: If you buy 
a device to beat the scrambling you rrught 
wind up with egg on your face. 

Sure, General Instrument's warning 
can appear self-serving. And it's your 
business if you waift 0> pay cash for a 
bridge. Just be apprised that the federal 
rap for receiving stolen signals is $LQGQ 
plus six months in the Lia-nsc-platc fac- 
tory. Making or selling tJu? devices rates 
£50,000 and two years— which is why the 
devices come from over the border. 
Obviously, you won't get much sympathy 
from the authorities if you can't get the 
black-box vendor to make good on a 
warranty, TM 



th”dependables n 

Sharp luma or gentle hjms: big bumps or bttie bumps you can depend 
dh KYB Gas Shocks lo take ihem ?H In stride . .mite after rniie after mile. 

So joifi the demanding divans \n avar 60 counirias who depend on Ihe 
qukck response exceptional control and wextd renowned quality at KYB 
ShocK Absorbers 

You II dny# with more canfidence 1 You II Imd driving is more fun! 

Jusl choose [he shock thal s right far you 
* K'Y0 Gae-*-Juai— the high-pressure gas snoefcs lor unsurpassed 
road control. □ r 

■ KYB GR-2— the tow- pressure gas shocks lor riding comfort you can 
feel el a price you won't .even in a compact or mid-tire car 




ASK 
FOR THE 
DEPENDAB1ES 
— FROM 



KYIS 

KYR CORPORATION 
OF AMERICA 
961 Dak C'se^ Drive 
LCmpard FL 601-iB 



PIONEERS in 
CAS SHOCK TECHNOLOGY 
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MBW/AUTO 



Tins one s 
IPYViUI afJ over 
for use In 
dow quarters. 



Garage 
wall saver 

U your garage wall suffers ev- 
ery time you try to ease yuur 
full- size car ii i tn a tunipaci- 
size garage ■ , i litn C ar-Su ip 
might be abk: to Ikrlp. 

Adjustable rods keep the 
btrvdiiJ wl tee! chucks pircqjer- 

ly spaced from lift* wall, and a 
wall target supplied with the 
helps keep you riliigwtt with 
the center ri-f the parking 
*P<m\ fsV easily adjustable 
without twls [Lnci costs S15- 
It's :y r aihbfc from Cnr-Stfip, 
*75 Washington KeL McMur* 
my, PA 15317. 



Socket 



To 



Em 



hits for -iTJ.95; the Via for 
523.9a For iik ire irft immtma 
Cornell Wright T<2 k ilp 1 Wright 
Flare, ttarberton, Oil 113 0; 



ExEra lighter lot kei mounia ui 



G ot too many 12-vJi ac- 
CL^suries? r ir maybe you 
have smnelbhg plumed in 
that you'd nit her no| adver- 
tise, such as a remote radar 
detector nr charger for your 
handie-talkie, Yean can add an 
ultra dgiiTet lighter, which 



lobtruaivcJy under dashboard. 



you can mourn under the da&h 
and out of sight. It's also handy 
for luif o|x‘an c;ie s viih Lbtrse 
difh-l c i it -sized lighters . 11 il- 

lighter is j 55.ES in aulu pnrts 
stores ;iihd from Casco iVod- 
mts, SI 2 Hancock, bridge- 
port, IT (KKUn. 



Tach 'er up 



tuns. Hliimitiaiicni is available 



Thinner 

- spinner ratchet 

Tbs little beauty takes the art 
of ratcheting to Uk- bore mini- 
mum. H y leaving the metal 
shrouding off die gear teeth, 
i die dtimeter is reduced and 
you can spin un buse fasten- 
ers with your thumb. That 
i means die usual thumbwheel 
j can be left off, reducing die 
I height above die socket. Full 
length handle turns the stub- 
born ones. Tile : .--in. model 



High lech version of iSr old lest I Igh-I Checks voltage and re-ilitiince. 



Pocket voltmeter 

If yfu LTiii fundly remember 
imubfc^htu ning twir imn, iv< 1 

electrical systems with noth- 
pig more lhan a 12-volt test 
light. maybe Snap-On's 
MTl.15 Eiuni-metiT will make 
you fed at liunie again 
Tliere's a voltage ruid resis- 
tance scale for testing die usu- 



al st tiff. I mt is J s also suitable lor 
cornputer-contr* itted electron- 
ic fuel injiHtimi. digital instru- 
ment s, elcTtro-lumipe^vu c 

panels, and other applications 
requiring a high ohmsA?oft rat- 
ing or a high voltage scale. 
Ku instance scale i eads ufj tu 2 
niegulims. It’s A^S) from Snap- 
On [i k,«I dealers. 



No more hoi« in rhe garage 
waft from parking by BraNSc. 



Magnetic 
nut holder 

Murphys fctw saps- ihni a 
dropped nui invariably ialfs up- 
ik-r the exact miter of i he car. 




unless you can't find Lt at all. 
NutHnlder dips to either box 
or npen-md wrenches from ■■* 
In 1 1 fa. Hi In 19 nun. ll Lis 
yi)u stan niiE^s with only two 
hands instead of diree, euu! 
cfi&assemble willioul using a 
bn Kim tu pick up parts. It's 
SdriM in s tyres or hr im Ivin- 
dooi Industries. I*.0. feix 
2Dsa hMm CA r wmh 

Nq more chewing gum to hold 
nuti in weird place*. 



Moftitorijig perfbarniance is uti- 
|ior1Lant to the health and ecup- 
wm of your car nr truck. 
\ r D0's Lransistanzed tachum- 
eters cm be used 
with 1-. ti- Eiud h’ 



ui white, green or [rd-tiruigc. 

The tachs StIS t« ^1 <,H| 
from MX) iTistruiiiepls. KO. 
! 5 ox 2 ^ 37 , Winchester. V \ VM 



cylinder engine*. 
They're available m 

2 l hi -in. and T 3 - h -in. 
dtc and 60W and 
7C)0d-rpm ca&bra- 

A good lachoniflt^f 
can improve both 
freonorr^ and per^ 
fotmcince. 
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Save Gas, Save Engine with “POIY” 



Tht following introduces pne of the 
mast fully tested and proven gas saving, 
frkimn -reducing engine treatments ever 
lo reach the market! 

The Sacral Im “Poly* 

"Fbly" is short for polylctmftuoroelhyteiK: 
I'TFE). she slipperiest substance known in 
man, (1981 Guineas Rook of World Rec- 
ords), Petrolon Corporation, makers of 
Slick SO, invented a way to permanently bind 
this slippery chemical to your engine with 
one treatment. Just one quart of Slick 50 
can reduce engine friction, increase gas 
mileage and horsepower and reduce engine 
operating temperature, causing your oil and 
engine to Iasi longer. . . plus it reduces 
metal wear, defraying costly overhauls. 

Years of Tasting and Use 
Hava Proved It True! 

Slick 50 has been thamughly tested in in- 
dependent laboratories and oul on the road: 

The March/April 1982, p. 35 issue of 
"Consumer Digest'* magazine staled, 
'"Slick 50 does reduce engine heal and ordi- 
nary wear, and our informal tests indicate 
that it will improve gas mileage by about 
2 or 3 miles per gallon/ 1 

One of the cm ntry F s most res peeled re- 
search institutes reported applying a pwer- 
fol ultrasonic cleaning process to a Slick 50 
treated engine and were surprised at its per- 
manence. "We actually expected ihe fttm 
Ion Slick 50 TFE Resin coating to also be 
removed, but later found it was still there/' 

"Dune Buggies & Hoi VW‘ magazine 
April 1983 issue records ihe results of their 
oneyearteslingofSlick50. "We can indeed 
say scientifically that Slick 50 dues work, 

and that it docs reduce engine wear! for 

the price of one treatment when compared 
lo engine rebuild, we feel lhat you'd he 
money ahead using Slick 50." 

The Federal Aviation AdnunLslralioo has 
folly accepted a similar product for aircraft— 
Slick 50 Aircraft Piston Engine Treatmenl 
(RA.R- #33,49), This KAA endurance tesi 
simulated 1400 hours of engine use, 

The power technology laboratory at a 
leading southwestern university staled, 
N Slick 50 does increase horsepower and 
decreases fuel consumption in tests done at 
the university.' 1 

The Space Shuttle Columbia uses the 
chemical "‘poly "" m its gears and bearings 
because it is the only chemical lubricanl 
w hich can wi thslaud the heat and corrasi ve 
dcmcnLs Of spade. 

Perhaps, most dramatic of all is a torture 
lest overseen by the Automotive Services 
Council for Pennsylvania and shown on 
WTVE television, three cars with TSjOOQ 
to 129,000 miles on them were treated with 
Slick 50, Six months later the oil w^sdrained 
from each vehicle, and the cars driven with~ 
oui the oil plugs for about a half hour, The 
water temperature never rose and the en- 
gines sustained no apparent damage. 




R GAS AND DIESEL ENGJ«I 

1USQUART/.946UT0I 



There isn't room here to tell you about 
the dozens of other teste proving that Slick 
50 is everything we say. However, if you're 
still skeptical , send 52 00 to cover printing 
and postage costs, and we'll send you de- 
tailed tesi results plus actual letters from 
users who report how Slick 50 saved their 
engines and saved them money! 



IT* Easy to Treat Your Engine 

A few- minutes before oil and filter change, 
add the engine flush you gel free with each 
order to clean out the engine. Let the engine 
idle for 5 minutes.. Them drain die cui , change 
the filler and add the proper amount of oil, 
less One quart. Add one quart of Slick 50, 
drive for 30 minutes, and leave h in the crank- 
case for at least 3,000 mil es r As the engine 
operates, the oil carries the "poly" between 
the parts where it is burnished into the pores 
of the metal. 



Only One Tkeatm&nt Necessary 

It's permanent, so you do it only once, 
not each time you change oil. One quart of 
Slick 50 will treat all standard 4, 6 and 
8-cylinder gasoline and diesel engines. 

Work* with Moat Oils 

Slick 50 will work with all petroleum- 
based oils and oil synthetics compatible with 
petroleum -based oils with the exception of 
graphite oils. However, once an engine h 
treated, you can go back to a graphite type 
if desired. 

4 Ways Slick SO Savas You Money 

5bu Factual percentages may vary depend- 
ing on your driving, vehicle condition, 
weather and geographic location, but no 
mailer what your conditions, Slick 50 can: 
t. Increase mileage 

2. Increase horsepower (small economy 
cars and Large KV\ really need I his} 



3 . Reduce operating temperatures, thus in- 
creasing the lubrication and life of the 
oil and engine 

4. Minimize or eliminate costly overhauls 
by reducing engine wear 

Up to 90% of the engine wear on a car 
can be caused by lubrication starvation cars 
experience when first started before the oil 
begins to circulate. Slick 50 Can eliminate 
this problem for less than the cost of two 
tanks of gas. 

Slick SO Will Not 
Affect Your Warranty 

Slick 50 is suspended in an excellent grade 
of petroleum oU which meets or exceeds 
every manufacturer's engine warranty re- 
quirements. In addition, this oil carries an 
American fttnoleum Institute service classi- 
fication SF-CC-CD, 

Tha rtf's No Risk with 
Our Monty Back Guarantee 

Use Slick 50 for 3000 miles. If you don't 
notice an improvement in engine perform- 
ance, return your invoice with a short note 
telling why fc for a prompt full refund — no 
questions asked. 

Profll from Sailing 
Slick 60 Yourself 

Here's an opportunity lo make handsome 
profits. Having such solid test results from 
major institutions make Slick 50 easier to 
sell than many other products. Free dealer- 
ship information is sent upon request. 

For purchase or further Information 
<*□ toll -free «ih 3 (In 

California l-fi00~233-95!)9) or send to: 
Projprssive Energy Corporation, 255 
South Bent Avenue, # EM. Dept PMJW7* 
San Marms. California 92059. 



Vfe*. E want to imprttvO my car's performance 
and save my engine — rusn ma risk Iree 

□ One Stick 50 at $39.95 + $4.00 shipping 
and handling. Cun Heaiden-B add 6'r Sales Tfl* 

□ Give ma free shipping and handling lor my 
Order erf 2 or more at $39.95 each. 

□ Chock □ GOD □ Wi$a/MastafCan3 

Card # ____ . 

Exp. Date 

Name 

Address 

fQhm sftwt sdftrsjs po$$ifciJ*3 for UPS dtimry) 



City State Zip 




Progressive Energy corporation 



255 South Bern Aveng*, Ntf-i, Dept PM.W 
San Ma reps, California 93069 
CALL NOW, TOLL FREE 1-«Q0-S25-ft«24. 

IN CALIFORNIA. TOLL FREE 1 -8 DC-233- 95 59. 

x ISS? ProgrBUJW tnwgy fZnrp 




Machinist's Mini-Lathe 




Compact preciii-on lathe is designed for home mat hi nists and model 
makera. It’s shown with a \\ of its major paru Identified 



S herlim-V Min. honehtop 
metalworking lathe of- 
fers full-size jierforjmiLnre in 
a pint-size fmckago. 

The Model 40Q0 weigh* 
only an pounds and measures 
H in, high *; 7*4 in. wide s ih 
in. long. Its powered by a 
J/5-hp, IlS-voJt motor, The 
tool measures h in. between 
centers eind a cross slide 
travel uf a 1 s in. Standard 



equipment Includes bm elec- 
tronic speed controller, face- 
plate. lathe dogs, dead cen- 
ters,, h ex keys, tool post and 
cutting tool * Use the lathe to 
Lorn, drill, cut threads ami 
fjerform other melal working 
jobs at speeds from SHI to 
2000 rpm. LL costs $320 |Kist - 
psiisl fresm Sheri the Products 
I ik 1 .. 170 Msvajo St.. Sun 
Man™. CA 920f5R. 





Power-feed drum sander 



Thirf 2ftJn r -vrifle drum Sand- 
er 1 3 1589, plus shipping) is 
designed for finish- sanding 
or light dimensioning of 
hard -to-p June wood* like 
curly maple and hurls. The Ik 
in.-dia, drum accepts 
4EL Lu 320-grit endpa- 
per. The coarser gril 
|>a| jer can remove a 
maximum of 1/64 in. of 
stuck in a single pass. 

The 400- pound ma- 
chine h:Ls a high- 
torque. Ti-h]!, 220- volt 
motor The drum spin? 
at 800 rpm while lum- 
ber is fed at a constant 
rate of 11 feet per min- 
ute to produce a 
smooth, uniform sur- 
face free of low spots. 



A 1 2-in. -wide drum sanrier 
l J725, plus shipping) is also 
available. For more 1 inform a 
tmn, contact Woodmaater 
Toole Inc,. 2908 Oak, Kansas 
City, MO 



Thr tool moasurps 24 T^is^!otnatlcTeed64iT.^le. efrumund- 

ill. deep X 42 in. wide X er can surface boards up lo 26 Jn. wide at 
42 ip, high, a rate of about 1 1 feet per minute. 



Power tool 
speed control 

The variable-speed control 
ulluws you Lo set Ihe speed of 
single -speed Louis to match 
the job at hand. Plugthr ^ijujI 
into the control mtic! plug the 
control inn? an electrical out- 
let. Dial to the desired speed 
and gn to work— you don't 
have to adjust trigger pres- 
sure lei maintain desired 
speed. Models for Ifl-amp 
($48,25) and 5-ump motors 
($34.75) are sold hy Sj forty's 
Ttw:sl Shop, Clermont Air- 
jmj rt, Batavia, OH 45103- 




Add the convenience of varf 
abfe speed to power hand tools 
with this pltHj-ln control unit. 



Quick-action 
ladder vise 




Dual spring-loaded jaws of the 
ladder vl« open to about 1 ■/? In. 
to grip work securely. 



This unique, fast-acting vise 
i£4St at l sidles to h ladder fur 
the convenient damping of 
workpieces. 

The spring-loaded jaws 
ran grip an objecL up to 1*4 
in. thick. The jaws are made 
of Vi in. -thick rold-rollcd 
steck The vise body is made 




Vise holds conduit PVC pipe 
and Z-by stock, rt can be mount 
ed to a bench or tool cart. 



nf 18-gauge sheet steel. 

The Bauer ladder vise is 
so Id through industrial dis- 
tributors. Contact Bauer 
Ladder Corp, . Box Hi5 H 1505 
EhsL Bowman SL P Wooster, 
OH 44091 



Wrench replacement parts 

Don't throw out that 
old. worn pipe wrench. 

Nuw you can breathe 
new life into it with 
replacement parts, 

CM! Tools Group, 

CM I Engineering, 

Box 6338, Orchard 
Lake, Ml 48033, sells 

the high-alloy steel 
parts in a variety of 
sixes. Prices range 
from St fora 6-in. hook 
jaw r tn si for an 8-in. 
adj tiling mil. The re- 
placement parts ary wrench pans. Including jovw. 

sold by industrial [ lift" springs and adjust Inq null, are aval labie 
trihut ors, 1M for 6- through 36-hn. sire wrenches 
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Shovel foot pads 




Though most modem shovels have foot 
pads* many otder ones don't. Because 
they don't, they are uncomfortable to 
use. To remedy this, you can make the 
pads and attach them tu the shovel with 
V, h -in. rivets. Use a scrap piece of steel 
about Vifj in. thick x l 1 ^ in wide x 9 in 
Iohr. Mark the strip's center and mi it in 
half. Bend each piece alotifc the center 
line by clamping it in a vise and folding it 
with a pair of pliers, or cuJd font! it with a 
hammer. Curve each strip to suit the 
blade of the shovel. It may be necessary 
to cut a short slot in the pad's comer, 
near the shovel handle, to do this, 
Finally, you should deburr each pad and 
pcen the rivets cm an anvil. 

Waltrr E. Bwlwt 



Wire brush fix 




The bristles on tile frail of a wire brush 
usually wear out first, reducing its effec- 
tiveness. Because of this, it doesn't 
have the bite it used to. Don't Uiruw it 
away, restore its usefulness by cutting 
off the worn end witli a hacksaw, 

—Rotph .S'. Wilkes 




If pgu r! V hind at lick Dime- 5 H- HIT Ilffl 1 ilm n Nq 



ON JACK DANIEL’S BIRTHDAY most folks 
like co bake a cake. 

^1 A Some of our employees gather 
- in the office Mr. Jack bulk 
when he started our distillery 
in 1866. And down at 
JW Mary Bobo’s boarding House, 
Margaret Tolley has chocolate 

^F~ *. cake for everyone at 

her table that day. No, we never serve 
Jack Daniels Whiskey on daese occasions. 
(Lynchburg, you see, is dry.) But we 
hope the law is more lenient where 
you work or live. And that, come 
March 25th, you’ 11 find time to 
raise a glass or two, 

SMOOTH SIP PIN' 

TENNESSEE WHISKEY 

Tenfisssfre Wh.ikep-SQ 9Q Prool-Di^li l ed and Bari ltd by lack Darnel PitlillErp 
■Lem Mrrilg#, PraprittG-i Route L. LjuchbiNB (Pep. JGll. JennessM JBS2 
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TOYOTA 




MOHS value 

More truck, mare payf rati, inure 
payoff. The Standard Bed hunts 
1640 tbs. and gives you a 3500 lb. 
lowing Capacity 1 to bool. Mare 
lough truck value, that s Toyota 



DRIVE A TOUGH 
BARGAIN. $659& 
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At a price like this. Toy tila's Standard 1 Bed has to he the (ruck 
value champ, It hauls the biggest standard payload in ils 
class. 1640 lbs:* With its power! id high -torque engine, rugged 
I u it -bn* sieel frame, from torsion bar and rear leaf spring 
suspension, its ready for the tough fobs day in and day nut 

LOOKING OUT FOR YOU HAS MADE TOYOTA #1. 



MORE ECONOMY 

The fuel efficient Standard 
Bed is a bargain to buy and 
a bargain to drive 
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PM drives the two fastest cars made in America; 
Chevrolet's Ca/laway Corvette and Buick's Regal GNX 




T hey sequentially fuel- 
injectecl, turbo- 
charged, intercuoled 
YG engine whines loudly, 
held back by massive disc 
brakes, t he dual exhaust 
pipes bellowing their pro- 
test,. The yellow lights of the 
starting line Christmas tree 
tick dow r n toward the green. 
Every fflrugde in your body 
is tensed, your concentra- 
tion at the max, waiting 
frar the last yellow. 

This sm it. The moment of 
truth in any car test. This is 
where the mustiecarin shake 
Lhemselves loose from the 
wimp.) mobiles of the world. 
The quarter-mile accelera- 
tion test, 

Finally, the last yellow 
light ticks on, and there it 
is — the greet* tight . You 
mush down your right foot 
and you feel all the pent-up 
torque of the engine sudden- 



ly released. The huge rear 
tires spin and screech for a 
tortured moment, then they 
dig and grip. You're crushed 
back into your bucket seat, 
your eyelids peeled back 
against the tjfl nf accelera- 



tion your body ts feeling. 
Still, you keep your right 
foul planted through the 
carpeting. 

The black car accelerates 
straight and true. Second 
gear comes up right at the 



rcdlinc on the lack and the 
shift is swift and solid. The 
engine whines iLs way up 
through second gear, the 
exhaust note rising steadily 
with the rpui of the engine. 
Third gear swk$ in, and 
you're still planted back into 
the seat, your spine com- 
pressed into the upholstery, 
The finish Sine comes up 
quickly on you and you're on 
the brakes, easily, steadily, 
letting the brakes and en- 
gine work together to pull 
you down to a safe exit 
speed. 

This entire sequence of 
events has taken just over 
13 seconds in total — 13,41) 
seconds to be precise. And 
your speed as you crossed 
the finish line Was 104 mph p 
say the electronic timing de- 
vices, 

Substitute a traffic light 
for the Christmas tree, and 
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Booii gauge on CaFlaw ay j inset, abdvc rlghl|, r^Jibr^ted in rnchH of 
mercury. reads jn even SO M full b«Mf- Callaway dadqo Jaboucf. 
NACA ducts In hood [middle), huge exhaust lips are only external 
tlpoH Of Corvette s extras. CalMWfty Uiei ft* marry stork Chevy fuel 
injeciron parts fti possible ( right [. but adds Eurbos, Interceolen. 
additional fuel Injectors seen at front df plenum and computer to run 
them, and extra oir scavenge pump for turbo sumps. 




ii public stm*t feir the drug- 
si rili, sind you buw an en- 
tirely different ifiblvHin Hut 

iint fc mirt j ly iv bauble on**, 

\V]iM idiiurui us cujl honusllj 
say thi+y haveo^t pundit 1 *! 
uptin i\w thrulUe away fri irti 
Li stoplight to wv* him 
the car foeljs? t frev l j ii. |jcr- 
ish [fit- thought, In sec- if 
your car lvlil iLtkr the car 
silting ne&t tu you ttl Lhe 
light? Wi- don't think there'.** 
an Amtiicmt nmn alive an 
this country who cen wiy 
ht-V never committed such 
lljl fuel. 

And for you, that man, 
Detroit iri once again pm- 
1 1 ucinp high ■ [ ierff i rmii i lev 
piuti miu bi |en . Null lecu list ■ 
yiiiHv puing Ld race them on 
a dragatrip 1 ir li roud ci itirse, 
hut uirnply because Artieri- 




M 








The RegaJ GNX's fender vents are reminiscem of the familiar 
portholes of did, used on count lets Bulcks making them one of 
JTH35J easily spatted tars pn the road Plastic fender flares Cover „ 
Goodyear Gj tor backs. .Above, GNX s dash carries a full cumplemen 
of Stewart^Warner gauges whkh are mounted into a panel thal i\ 
unique to the car The single lurho Vk Jeft. Lises a new hlgh- 
effJcierKy intercooler and blueprinted cylinder heads. 




Can men lave Liu- feel of a 
fu*L cur under t hem. 

Cars capable af l:!-si j eunil 
quartern] tie time* were a 
dime a dozen hitch in the 
iruiM'leeureniaf the 'Ufl* and 
early "71 Jt. Virtual nice cars 
were built by nil the Detroit 
manufacturers and reamed 
I he street* freely, All of 

I he in wi'iT quite cm |m hlu of 
humbling all I ml il tew uf the 
exotic luimjieaufcs like the 
Kemiiir., Lantbui-glunih ami 
MiLsei-aLix. And fur a frar- 
Lion of the price. 

H igh-i aerfi innance ear* 
ivjinu- back in earnest Hituuui 
m2 or ISiSSi- Bui for \m t 
we hnvB a watershed year. 
This yoar, 'vi' have back 
with sin, right now 

iir* you reiut I hi*, cars capa- 
ble of a ucking tip ami npiC 



eaTil-OC 



ting out most musclecor* 
even of the halcyon days of 
the lute tffls. And the beau- 
tiful part is. as Lhev'rt put- 
ting the 'fjfls musclucurs on 
t hf trailer, they're capable 
i if doing it while delivering 
Ifi in 2HI mpg jiri3 handling 
that would have been un- 
heard of in a nice car HJ 
years ago. 

The subject of this report 
is Lhe current zenith of high- 
performance cars. In fuel, 
they are \ he two fastest 
American cars you can buy. 
Both are capable of hair- 
raising performance. Yel 
each is an entirely different 
animal. One is an unabashed 
2-seater sports car: the 
Chevrolet Corvette with the 
B2K Callaway option. The 
other is a 5- sealer 2-door 
co upo called the Ruitk 
Regal GNX. 

Roth curs can turn in 
quarter-mile times in the 
low 13s. at speeds well 
above IfKJ mph, something 
no other domestic cars are 
capable of doing. 

The Buick has a 3.8-liter 
single-turbo Vti. massaged 
by McLaren Engines and 
sporting a single Garrett 
turbocharger with a new ce- 
ramic exhaust impeller, The 
Corvette uses a HuO-eu,dn. 
V8 built by Coimecttou- 
based Callaway Engineer- 
ing Corp, and installed m 
special order from selected 
Chevrolet dealers. 

We recently had a unique 
oppon unity to drive these 
two very different earn back 
to back- The CNX was the 
engineering prototype fora 
proposed limited edition of 
"less then 500." Chevrolet 
Public Relations pried a 
Callaway Corvette loose 
from one of the engineers on 
the project. With a gaggle of 



Hoick engineers tn tuw, we 
s|>enl k freezing cold day 
putting both cars through 
their paces at Milan Drag- 
way in Milan, Michigan, Be- 
cause of the cold weather T 
the elapsed times weren't 
representative of cither 
ear's potential. 

In spite or lengthy, smoky 
bum nuts to warm up the 
tires and make them sticky, 
there simply wasn't enough 
traction for full-throttle 
passe*. Rut Ebe trap speeds 
were certainly impressive, 



at more than 105 mph- 
The Buick Regal Grand 
National has gleaned a repu- 
tation for itself in the last 
few years as being outra- 
gouijsly fast. It's been com- 
mon practice in years past 
to claim very conservative 
numbers for the Grand Na- 
tional engine* — 24 n hp and 
SKlb.-fL of torque. From 
the start, it's been faster 
than those numbers would 
lead you [nr your insurance 
carrier) to believe. Of t he 
limited-edition GNX, Ruick 
ami McLaren say only that 
they’ve ft] led out the torque 
curve below the peak, Not 



that Lhe engine could ever 
have been considered 
Freaky . The official numbers 
for the GN and CNX are the 
same. Don't you believe it. 
One Ruick engineer told us 
that the CNX version sicLll- 
ally puts Eiiit 'MMI hp, 1ml this 
is uiiu fficial, 

To achieve lhis h Lhe turbn 
scry] I housings are larger, 
and the tut'hn exhaust im- 
peller is now mulcted ceram- 
ic rather than steel. Tliie 
lighter weight* combined 
with a low drag seal. allows 



the turbo to spool up to Its 
full Ifi pss of huosi LL* fast ah 
the older, smaller turbo. 
McLaren Engines Mueprinte 
cylinder heads to be In- 
st tilled to ensure that all to- 
lerances are stacked to pro- 
duce maximum power, while 
American Sunroof doe* the 
body ami suspension mods. 

To keep all this nones is- 
tent extra horsepower on 
the ground, Ruk'k hsis done 
considerable revamping of 
the rear suspension. To core 
trnl rear axle vertical move- 
ment, the upper control 
arms have been replaced 
with ■ sipgle central ladder- 



hai'-stylc If j ngii u d i nal arm .. 

A hmhard rod provide* lat- 
eral conLml. Tires are Good- 
year Eagle GTs, 

24MfGVRR> on the front end 
and 25fw50VRllis on the 
rear. All four wbeebare W 
in. wide. A standard Regal 
Grand National, by compari- 
son* rir tew on 21 fVfiftR 1 5 
tires on T-m.-wiclc wheel*. 
ASC adds fender flares as 
well, giving the car ail ath- 
letic appearance to match 
the enormous tires. 

The instrument panel, in 
keeping with the no-non- 
sense character of the uar* 
ha* a full complement of 
Sic wort- Warner analog 
gauges with real dials and 
[jointers. Very puii>o*efuJ 
looking. 

If you can still find a Re- 
gal GNX by our publication 
date, it should be selling for 
about $25, IKW. 

The Callaway Corvette 
uses Lwti smaller I HI turbos 
and a pair of intercoolers feel 
by NACA ducts distinctive- 
ly set into the hood. Maxi- 
mum boost is 10 psL 
< 'alia way build* up enure 
engines from 4- bolt main 
bearing blocks, forged 
cranks and forged Cos Wurth 
7.5-to-l pistons. Rated 
horsepower is &4o* torque is 
465 lb. -ft, 

Rut again, tliuae numbers 
should be taken with a very 
large grain of salt. Very lit- 
tle of the Corvette needed 
upgrading La handle Lhe 
power delivered by the spe- 
cially modified hand-built 
engine. 

In the Callaway Corvette, 
every trip in the car wash or 
even the library become* 
shnw-and-tell. Every car 
freak, it seems, recognizes 
Lhe Callaway from ;i block 

f/*Jrtwr tun* ht JI.J J 




twin NACA duOi feed dir ccl ly to twin iriteir-oolerc. 
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Chrysler LeBaron GTS 
and Dodge Lancer 



After driving 1,177,047 miles, 40 percent of owners reported mechanical trouble, 
but 85 percent would buy another and 58 percent rate workmanship excellent. 

BY MJCHAEL LAMM. Contributing Editor 



I n the wrirda uf Lee Jncocca, T gritty 
tell ya Lhitt Chrysler engineered 
these emv 1 the H -car s.p-nn-t sedans) 
io qutiiertbrm Europe* bent," And in a 
lot of important ways the LeB^m GTS 
iLiid Dodge Lancer manage to do that. 
Jn p ritf?, for example: Chjyaler'* H- 
twfi cost roughly half as much as the 
Ailfii SJflOS. BMW 3£5e amt the baby 
MereedeK-fSimz 190K, 

European cars have a reputation for 
good handling, but so do Chrysler 's H- 
cam Nearly 4fj percent of the owners 
we surveyed ranked handling as the 
Lancer/GTS^ bt^st liked fea- 
ture, A few drivers, huwev- 
er T apparently ended up wis h 
a suspension setup that did 
not suit them. 

To make the LeBaron 
GTS and Lancer competitive 
in the area uf handling, 

Chrysler offers three levels 
of suspension for each car. 

First, there V the Koad 
Touring (standard! augpvn* 
sioiL Next comes a Spurt 
Handling package that adds 
U-in. alloy wheels plus 



Lighter sLmL and shock valving, higher 
spring rales, rest riiit.fi I suspensirm 
travel, more steering feedback, plus 
front Hind rear sway bars. Finally, 
there's the all-out Spurt Handling II 
ensemble, which aflds IT in, alloy 
wheels and Goodyear Eagle GT 
PimWVRlB tires. 

This top combination gives an utterly 
sensational u.khg lateral ace vie ration. 
It does this, though, at the expense of 
suspension compliance and softness. 
Not that either Sport Handling pack- 
age is buck they're just nut what t hi* 



a v ersjgc . i rcu I U u m id I H>d ge /( 1 hry sl*r 
buyer expects,. ftn, we got a few re- 
sponses like the following: 

"Kide feels very firm,” noted a re- 
tired Texaii engineering sali^miiii. "I 
prefer a softer fiuaptmifinn; loss like a 
sports car." A North Carolina U3AF 
colonel: tL Excel lent ride on the Inter- 
states hist quite bumpy on secondary 
roads, 1 ' And a Louisiana physician: T 
like the stiff ride generally, blit it dues 
get busy on bad muds and jKithulesT 
These owners probably bought their 
cars — perhaps without even realizing 
it — not with the standard 
Road Touring suspension 
bill with one of the Sport 
Handling packages. Actual' 
ly t only H percent of our own 
ers complained of ride harsh- 
ness specifically. We heard u 
lot more comments like this 
one from a Michigan corpo- 
rate vice president: "The 
only way Lo buy the Lancer 
or Le Baron GTS, in my apin- 
bn r is w ith the turbo and the 
Spurt Handling I L package. 

fjPIggjgg ffi fttiij*- f-itll 




Coming or going, moil buyer! laid ihe H-tJii had tlasiy styling, 



though a Michigan owner fett: “there should be mud flapsC 
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Wildlife won't pose for portraits, so you have 
to bring 'em home alive on film or videotape. 



BY CARL CAIATI 



T he best trophy — when you limit wildlife with a camera 
— la a perfect iitutge of thr subject, mounted on your walL 
You can't pose camera-shy creature* m capture them on 
film or videotape. To them, yiui're one of the paparazzi. Hi is 
m;i_kc!s nature one of the mosf challenging subject* for creative 
photography, and one of the most satisfiing. 

The element of risk is present, Loo. Not necessarily to life 
and limb, but the risk ilmt comes from shooting on the run. H mi 
must plan carefully beforehand. You have to knot* your 
equipment p and know the techniques that must be employed in 



The photographs above rtrurtraie lethmquei mat 
yfePd Interesting wildlife linages- Frqm top : The 
mountain goat seems expressive because the EOdm 
of me portrait is ihe subject i eyes. To freeze 
action, such as the flamingo taking wing, use fast 
fiintir Tne« let you use faster. motion topping 
Ihucier speeds with Telephoto lefisel. Finally, a 
zoom lens proves its. vers.itiNiy toy capturing a 
light. frame-flNing portrait of a bighorn sheep or a 
full-length profile — -both from the same position. 
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H, split second tfi help you capture the 
unpredictable, Additionally. you mu»t 
know the habits— and try to anticipate 
thi 1 behavior-— of the birds and animals 
you're stalking. 

Cameras 



handle too, hut vim'll have U * tug 
a round the rtcfwtf recorder lottery 
pack. This- coukl become awkward 
whm sulking yimr subject. 

Some videocameras and camcorders 
can accept intm-hangeubie lera&es, but 
ihi^ isn'L critical because most units 



For .serious wildlife photography, ll 
simple point -and-shool camera won’t 
do. You'll need a remora that’s capable 
of lining interchangeable lenses* and 
most “compact#' 1 have a single fixed 
lens. 

A ftfimm singledtms-reflex camera, 
or a A5mm rangefinder whh inter- 
chatigeuhtr lenses, will prove the most 
versatile for field photography. Their 
size and weight make for c iwy ban 
filing— though some recent medium- 
format camera* are remarkably com- 
pact, Luo. A mutor-drive isn’t 
mandatory, but it's handy. Birds and 
animals move quickly: A motor drive 
van lot you dick uway as you track 
them, without having Lo cock the shut* 
ter tu advance the film far each shot. 
Motor drives vary in their speed- Some 
fire it frame a second, others zip 
through five fir more shots In the same 
time. Many of today's cameras come 
with built-in mot nr drives, and accesso- 
ry models are available far older cam- 
eras. 



boast tooin lenses w ith tip to fl-times 
magnificat loti. Additionally, adapter 
lenses are available. When fitted on the 
st amh i if I iens. they'll extend the vid- 




Yeu won't have to worry about shoal- 
ing speed if you take a videucamera into 
the field. With video, the recording j s 
continuous, ami with tapes as long as 
IMP minutes you Won't have to reload 
often. Itl portability and ease of han- 
dling, the camcorder is hard to beat 
twcmuso it combine videucomera, tape 
recorder and buttery in a single chassis, 
A conventional vidcocumeru is easy tu 




Seiko LCD color portable TV. connected to 
vFdeotamera. glwi larger Jmaqe. 

eam's vision. A portable color TV 
hooked up to the unit will give you a 
larger display of your quarry then the 
built-in viewfinder. 

Lenses 

I a mg farad * te ngt h lenses — te lephoto* 
and zooms— are ihe order of the day for 
capturing images of wildlife. Lenses in 
the 20Umrn to 1000mm range are ideal. 
The shorter focal lengths are handiest 
in situations where you can move fairly 
close to the subject, 

F'ur most wildlife shouting, a -ILKlmm 
lens is a good choice. It's relatively 
small and light r easy to handhold and 
manipulate— and offers a reasonably 
wide a failure that lets you use slower. 

At (eft, Tamrom i 2X teleconvifftfr flop] tan 
double tbe focaF length of ltn*« such m 
Tamron's 70-21 Omm loom (middle |. Sigma's 
3 DD- 1 200 mrn rram j bonofTT| COVW wWe 
range, but requires tripod mounting. 




70 



less grainy films. But if you don't want 
to lug a battery of lenses with you, a 
zoom lens is li good choice. 

A Zoom lens give ^ you a range nf focal 
lengths in ll single lens. Those in the 
ifimrn to nOUmm range provide great 
versatility for wildlife shooting, In ad- 
dition lo giving you longdistance 
range* the zoom Inns lets you crop as 
you shoot* 

You might nut need a super dong 
zoom fur everyday use, where a 70- 
21 Omni will handle most situations. But 
fur wildlife, you can mu reuse the focal 
length of this zoom with an inexpensive 
accessory Leiecnn verier. For example, 
a2X (two limps! I elr-eon verier makes a 
7O-2I0mm zoom a I4ti-410mm lens. 
Theix- is, however, a price to pay. 

Compared to normal (60mm) lenses, 
most telephotos ami zooms have small- 
er maximum apertures. This means 
they admit less light to the film: there- 
fore, requiring either lunger exposure 
limes — or faster films (high AKA- ISO 
number). Adding a Lelreon verier to a 
lens reduces this light intake even 
more — by about one ftstnp. This can 
prose n t comp! ical ions . 

Shutter speeds, film speeds 

Wildlife rarely presents a sitting tar- 
get. Most animals won't hang around 
and pose while you make a alow expo- 
sure with your telephoto Sens. You 
could huiTy things along by using a 
faster shutter speed with a larger aper- 
ture that admits more light. Rut larger 
apertures reduce depth of field (focus 
muge): If the subject bolts, it’s out of 
focus. Yet another problem with long 
Ibral-length lenses y that they magnify 
any camera-shake — especially at slow' 
exposures, If you’re not using a tripod 
ormunopod (you should, whenever fea- 
sible! this could blur your pactum. 

You can minimize these handicaps by 
using some of the "fust" films available 
today. Transparency films ffar slides) 
now come as fust as ASA! SO 1600. 
Print films hit the 3200-mark. All have 
less grain than just a few' y clips ago. 
Since these +H fast’" films need less lighL, 
you can use a smaller aperture and 
faster, actkm-stnpplpg shutter speed. 

Shooting tips 

Man is wildlife V gixati?*t tear and foe, 
m take precaution if you want good 
pictures. If possible, study up on the 
particular subjects you're likely to en- 
counter. In general, though, remain 
Htill and unobtrusive. Use cover, or 
"blind*/ 1 whenever you can, When 
moving, do so smoothly. Animals don't 
see detail as well a* humans, but their 
eyes are attuned to movement. 

In photography a* in everything else, 
practice makes perfect. If you can't get 
into the field, you can hone your skills 
at the local i or nature [lark. PM 
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Almost 2 million owner-driven miles add up to a lot 
of satisfied thrill-seekers in the Lincoln-Mercury camp, 

BY^ MICHAEL tAMM, Contributing Editor 



F nrd> (leiman hotrmi, the Merkur 
XR4Ti p his been the subject of 
much controversy around PM's 
ufifcces ever since we called it one of the 
tO Best Cars Ofl9£6 (page 9^ Apr. "96) 
but admitted to having a lot of mechani- 
cal trouble with the car in our Long 
Term Test Report fpage 88, April *86). 
We knew that our Ltmg Term Merkur 
Waa an early “pilot run 1 ' car, and had 
Ford's promise that production lint* 
cars would not suffer the teething prob- 
lems we encountered. That wasn't 
quite the case. 

Most Merkur buyers seem to he driv- 
ing enthusiasts who ear tell unrierstcer 
from oversteer and know how to handle 
a last fcuropean spoils sedan. Perfor- 
mance and handling brought rave re- 
views from these Merkur owners. 
Take, for example, the comments of 
this North Carolina serviceman: 
"'Among the cars in its class, the Mer- 
kur stands out with the pure pleasure of 
performance. There's no turbo lag in 
acceleration from 0 lo 130 rtiph. Most of 
the Merkur's competitors run out of 
power in the 85- to %-mph range." 



A California flight attendant: “An 
absolute pleasure Lo drive. Beg* for 

long road trips, if only we had an 
Autobahn nearby! 11 

A Missouri auto sendee technician: 
"Good power and handling. Very slight 
undersbeer under full power, transi- 
tioning nicely and control lahly to slight 
ovensteer. There's just the right 
amount of tuck-in on hard corners. You 
can actually steer this car with the 
throttle. It handles and rides almost as 




Merkur Instrument panel has an unusual but 
pleasing Eurotech design that owners like. 



well fully loaded as unloaded, a rare 
trait. Most com Tollable ride I've fflqpe- 
rienced " A California store owner said, 
It s groat fun pushing Porsche 9(2Ss 
and Camam 55*88* through the corners. 
Trailing throttle overs teer might be a 
problem for some, but it’s usually fun 
once you learn to anticipate it” 

A Texas chemist; "I had the opportu- 
nity to get the car up to 1 |. r i mph and 
was amazed at how stable it felt. There 




Deeply contoured seat* can be fofded Into 
various arrangements for people and cargo. 
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CONFESSIONS OF A 

JUNKYARD 

JUNKIE 





Cal! them salvage yards, auto dismantles 
or recyclers; there's just no 
substitute for a good old junkyard, 

BY MICHAEL LAMM, Contributing Editor 



■ confess, I'm :i junkyard junkie. Been one for nearly So years 
now. Still no relief in sight. Nothing I’d rather do than 
wander through an old- fashioned, helter-skelter car bone- 
yard and poke around for hidden treasure. 

It all began in South Texas. I grew up there, learned to drive at 
age 12, made it kgal at 14. and began buying, selling and fixing up 
old cars that same year — 1950, Which meant rummaging through 
local wrecking yards for al! sorts of part*. 

Wrecking yards back then weren’t the yuppie kinds of plaees 
they’ve become today. They weren’t even much like businesses 
hick then — more akin to social clubs for those of us w’ho could 
never get our fingernails clean. 

The junkyard owner in the 1950s had one helper, one snoozing 
pooch, and a VI2 Lincoln or Cadillac converted into a tow truck. 
You walked in, told w hoever happened to be up front what you 
needed, and he’d point you in more or less the right direction. 
You’d walk across the oil-soaked apron that marked the official 
stalling gate of any self-respecting wrecking yard, amble out 
back, and suddenly you found yourself in an automotive Valhalla. 
A museum of mechanical marvels. A magical mystery tour that to 
me. at least, held pleasures and treasures very dose to those of 
the flesh. 

My buddies and 1 drove cars in those days that went out with 
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A trip through the local auiobaneyard can 
range from a mystical experience co a 
practical one— parti at on*-naft to one- 
Thirrf Wh-BL They would cost new. Moil 
have some ion of guarantee: so Jf they 
cion t work, you re qnfy out I he labor. 
Economics slide. a vliil TO A wrecking yard 
is aho a trip down memory lane. 
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Prohibition. We and our cars bad all 
been bom in the *30 h. Picture in your 
miibcL then* the archetypal ISoOs Texas 
junkyard: row upon row of wrecked 
1830 s pints cars, the typical first row 
containing, shy, a retired hut still re* 
storable (by today's standards) 1982 
DeSotci coupe. its high turtJedeck giv- 
iisjj; the impression nf a chopped top and 
its great h&lleen grille still winking in 
the sunlight. Next to that rested ll 
midnight blue 1934 Ford roadster mi- 
nus pcrhap* only its windshield. 

Then came a 1938 Packard Super 
Eight 3- window coupe— the tjne with 
the golfbag doors and rumbleseat ever 
the trunk. The Packard stood cheek-bh 
jowl with Li late-model and totally ig- 
nored postwar Dynaflow Buick, and 
next to that stood the wooden skeleton 
of a supercharged Auburn sedan. 

Ami m on and so forth. row after 
row. the principal players favoring the 
museum-goer with aesthetic and me- 
chanical delights so sorely missing in 
most wrecking yards of modern times. 

I did say most. There n it a few of the 
old type left, and Pd like to propose 
here and now that the more complete 
old-style hu to wrecking yard* — like 
Wiseman's in Casa Grande, Arizona, 
and Foil Auto Parts in Sierra Vista, 
Arizona — be designated national his- 
torical monuments. With l heir passing, 
an irretrievable chapter of automotive 
history — one that fortunate members 
of my generation remember with great 
fondness — will close forever. 

Changed forever 

Today, for belter or worse, there's no 
such thing as a typical wrecking yard. 
Most now specialize. Some cater to 
junior executives who blanch at paying 
factory prices fur replacement BMW, 
Volvo, Kaab and Merceries parts. One 
such ts All Imports Auto Disman tiers in 
South San Francisco „ run by a gentle- 
man named Nick Tnrelli. Other yards 
sell only Chrysler parts or AMC parts 
ar GM or Ford parts, often neatly 
packaged in clear plastic and sold from 
sanitized show rooms that look like new^- 
car dealerships’ parts counters. 

Oddly enough, though, the latest 
w rinkle in auto wrecking harks back to 
the good-old days. “U- Puli- Km” yards 
are popping up all over the West and 
seem to he spreading eastward as their 
popularity grow'*;, 

II ere in the central California town 
where I now' live, Pick-N-Full invites 
you to come in and yank u hat you want. 
Bring your own tools, pay Si at I he 
gate, and you’ve just earned admission 
to the mjKiem equivalent of the yards of 
my youth, the big difference being that 
y m won't find many cars of the 1930s, 

“We deal mostly in car*- of the early 
1070s, H says Pick-N-Pull owner Joe 
Faso, "because, first of all, they’re 



cheap for ns in buy— usually around 
Si Till or less — and, second, because 
that's what people around here need 
part* for." Joe V yard has a menu sys- 
tem for jjarls: any bond costs $25, any 
alternator $10, a trim piece, no mutter 
how long or from what vehicle, fetches 
$2, and so on. It's a good system, anil 
Fick-N’Full has always been crowded 
when Fve been there, especially on 
weekends. 

Not that these new/old wrecking 
yards don't have their problems. Pilfer- 
ing is one. People help themselves to 
little things like gas caps and knobs that 
they can carry out in their pocket or 
toolbox. Another is destruction. When 
a guy wants l cl get at a radio, fur 
instance, he might cut the wires instead 
of unplugging them, am! this ruin* the 
wiring harness for the next buy to-. The 
third and perhaps biggest problem in 
running a U-Pull-Em operation is liabil- 
ity. But all dismantles leave to have 
liability insurance, amt rates haven't hit 
the heights of medical malpractice in- 
surance. yet. 

Ironically, according tn Barry laem 
berg h an auto recycling consultant in 
Cupertino, California, only 8 percent of 
the American public ever knowingly 








deals w'ith ailto dismantle™. That fig- 
ure comes as a surprise to me, not so 
much because I’ve been a junkyard 
junkie all my life, but because wret'k- 
ing-yard wares represent such gootl 
tU'ftist — such unmistakable bargains. 

The average car component from a 
wrecking yard costs about half what ii 
lists for at a car dealership, and at the 
U-Pult-Em* it's a third nr less than the 
dealerships . 

Bargains in the rough 

And according to ADR A, the Auto- 
motive Dismai] tiers ami Kecyden 
Assn, in Washington, D.C., only 27 
percent of that 3 percent who do use 
wrecking yards is the general public. 
Most part* are bought by repair shops, 
new -car dealers, filling stations, ga 
rages and the like. Those outfit* real- 
ize what a bargain ut^l parts are. 

Not only that, recycled parts are 
often more complete than new ones. 
Kay you run a body shop and a cus- 



tomer come* in with a completely 
smashed door. You have Ui replace it 
totally. You nm Id buy a brand-new 
door at a dealership and pay, say, $12n 
for the sheelrtii+tal inner-’outor shelf 
then another $35 for the glass. $40 for 
Ihe window regulator hardware. $4fj 
for hinges, latches, plus $15(1 for the 
inner trim panels, garnish strips and 
“TuzziesT Total price: wholesale. 

You'd also probably have to wait ful- 
some of those parts, because no dealer 
stocks everything for every car. 

Or you could go in your friendly auto 
rlismaiiLler m d buy an entire door, 
totally complete and ready to install, 
fur hu mure than $125. 

Most insurance companies aikw and 
even encourage wrecking-yard parts in 
accident-claim re|iairs. Their contracts 
usually specify replacement with "like 11 
parts, which means ustxi. because your 
car is used. 

What makes parts at a U-Pull-Em 
operation so inexpensive Is that you 
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provide l hr labor. Joe Faao, whi^t j 
Fick-N-Pull goes Lh rough cars a 
months estimates he'd need 1 8 in l!f> 
people to run his yard the way h con- 
ventional domain ler does. 

By letting customer* help them- 
selves, though, he is able to get by with 
three full-linn* employees. 

1 talked La a number of Pick-N-Pult 
customers. Joe Franco, who was look- 
ing for parts for his 11M55 Chevy, told 
me, ‘It's belter here because its ju4Ht 
plain cheaper.” A couple of people men- 
tioned that you alsu get Lhe experience 



of caking the part off the wrecked 
vt -h i £■ 1 1 ■ , w hich makes it easier tn pul it 
on your own ear. 

Ahn Trinh was talcing the side win- 
dow out of an A Mr Matador, He also 
owns two Toyed as am 1 works un all his 
cars himseir 

"For Toyota parts, * Trinh said, ifc l go 
tn another yard, because they "re cheap- 
er there „ but for the Matador I come 
here. This window here mtisSfi, but it’s 
$30 anywhere e)se H w 

J found Bruce Ftirsley lying under a 
Uhi4 Fm-rl Fair Jane, unbolLing the auto- 
matic transmission. "Most yards want 
anywhere from S7"> to S-100 for this 
tranny,” h* - said* "Hero it's SfiO, and 
they give me a 30-day exchange war- 
ranty, so all Fm oul is my time if it 
doesn’t work/ 

U- Pul I- Em fever 

Thai's American enterprise in artion. 
We now have maybe two dozen U-Full- 
Ems here in the West, from San Diego 
up to Seattle. ItV basically a fair- 
weather kind of business, so it'll proba- 
bly never be very popular in the Snow- 
Belt. The idea got its start in Louisiana, 
and I can flee it sproading through much 
uf the South and Southeast, 

As 1 say K I'm a mi-conflict junkyard 
addict, and Fm not likely to kick the 
habit while l can still unbolt a clutch 
cable. Personally, l think a lot of people 
waste a lot of good money by not 
partaking in wrecking yards, and I’m 
happy to see the gathering strength of 
U-PuU-Ems. Now could you hand me 
that S/lftth over there*, please? VM 
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HOW TO GET 

AMERICA BACK 

INTO SPACE 

Going to Mars or building a lunar colony is dream stuff. 

What NASA really needs is a few new space tugs and a Space Station. 

BY WALTER M. SCHIRRA 










A merica's rule jam 
leader it] .space 
exploration lit- 
einlly exploded cm tele- 
vis i i m sc ree ns sinr i am l 
the world m Jwi- 2H r 
1986. It was the day the 
Space Shuttle C/mWrHj/- 
f j r blew Up + 72 seconds 
after liftoff, inking sev- 
en lives, including thsit 
of schc id teach e r L' h ritita 
McAuliffe. Then in 
April, as the nation still 
staggered from the un- 
expected blow, 41 Titan 
34D rocket exploded 
seconds niter Muff. 

Weeks Inter, a Delta 
rocket blew up during a 
[wuirli. Many people 
were already writing 
ubiluaries for LJie Amer- 
ican apace program. 

But the fabulous chid- 
tenge that has lured us 
rimet the is too strong lu keep us 
down. And now, Lhe question we should 
be Jinking is: How do we gel America 
back into space? The answer may be 
less complicated than il seems. We 
start with putting real astronauts [jack 
in l be driver's teat. We drop s he idea of 
tiding the Space Shuttle as a satellite 
delivery vehicle. We jjut all the y gee- 
whfe M of the past in years behind us. 
We design a space station to uj>erate as 
jj staging ground for task-oriented mis- 
sions rather l him glamou reoriented 
missions. We commit ourselves tn de- 
signing space tugs, vehicles that can 
move between Earth orbit and the 
Space Statinri, And then, we go bock to 
work, picking up where we left off in 
the early 1970 m. 

When 1 was among the first seven 
astronauts selected fur the space pro- 
gram in Lhe IfttiQs, candidates hud to he 



A Space £huttfe takes off pacing page] from Cape Kennedy H 
concept art | above 3 shows itkkJij!* Chat houses Space Station 



graduates iif the ILS. Navy, LkS. Air 
Furce air British Test Pilot School. 
Each had Lu have an engineering de- 
gree. Thus, each uf Us was able lu 
converge freely with NASA ami aero- 
space engineers. We egUestionetf an- 
swered, devdo|>ed and compromised* 

I was pretty himl-nORd during the 
prepmttimi m al ci mduei of the A p»/. I r * 7 
flight. Wc were going to the moon to 
conduct scientific exploration, and wu 
had tn pul together n transportation 
system with high reliability* l insisted 
that the mission be* geared mostly to 
finding out if the vehicle would last the 
111 days needed Co gu to the moon and 
back. Scientific es|jeriments would bo 

JlrfunfiixtmMUft Ff affrr 1i5r f/p'SrJtimi an m 
ant' of {ftr artfjfft&J miftf At.ttfrttifrt fwftTJ- 
mfit& Nt urn Apollo 7 H tAr 

first mBftntv/ Apolki r 



performed only if we 
could find same -quiet 
time. There was, at aae 
point, the suggestion 
that NASA technicians 
work sc Von days a week 
to speed uj:« lhe pm* 
gram, 1 rejected that. 
You don't want to rely 
upon people who have 
been working around 
Che cluck. We he It l wark 
on the Afittdtf 7 to five 
days a week, with Sat- 
urdays reserved fur 
genuine emergencies 
only. 

That is the value nf 
having astronauts: who 
know" something about 
aemnau Lira] engine* r- 
ing and the nature of 
test flying. The Clml- 
hunger crew couldn't 

have stopped the acri- 

deni that killed them 
unless they had been involved in the 
1 1 ccislun- making process leading up to 
lhe launch. If they had been consulted 
about the faulty O -rings in the solid 
rocket boosters (which they hadn't) 
they might have scrubbed the mission. 
The first seven astronauts had access to 
anyone m the system — any desk, any 
office. Wp worked with N,ARA r not (hr 
the space agency. 

To get ready for a serious relaunch, 
NASA will have to go back tu using 
qualified test pilots only for the foresee- 
able future. It is ludicrous at thia early 
stage of space exploration to allow a 
virtual paraenger on the Shuttle to 
become known as an "astronaut." Such 
|H-uple have little to offer at an engi- 
neering skull session. I was appalled tu 
see young women scientists in mission 
control acting as linson with the ShuiLlc 
mission commander* This is nut a job 



Florida NASA 
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Cutaway of iht Space Station crew module 4 top left) show letup 
envisioned by MASA SchJrra recommends space tugs with grappling 
arms |top right) to bulJd the space station. The Titan rocket j above left) 
and the Delta rocket (above right! roukl reswne service as carriers. 



for ;i ^show-and-teir celeb- 

rity. 

Sally Ride made the 
statement thin she would 
not fly the Space Shuttle 
until they fixed St. Whitt 
^he meant was she would 
not fly j'm 1 it. Non -te^t- pilot, 
“astronauts* mv capable 
mission and payload spe- 
cialists, but they shouldn't 
he confuted with engineer- 
ing teat pilots. 

if John Young, the com- 
mander, says the Space 
Shuttle is ready to fiy p then 
iLk ready to fly. But yon 
don't turn to the steward- 
ess and ask if the plane h 
ready to go. Having put 
real astronauts back into 
the decision- making pro- 
ecsy^ we should then look at 
the tools they have to work 
with. The most obvious 
place to look first is to the 
Shuttle Itself, 

The original concept for 
a Space Shuttle was sim- 
pk\ reflecting the meaning 
of the word shuttle: to 
transport people ur sup- 
plies between two points. 

Under increasing pressure over the 
pasL 10 years, NASA has Lransfomied 
the Shut Lie into the platform fur a 
kl mmi pr space station known as Space 
Lab. and a launch delivery system that 
has been expensive and sometimes 
cumbersome to operate. 

Facing facts, we have to admit that if 
the Ctm Henger accident hadn't hap- 
pened. then the Titan and Delta failures 
of last year would have seemed trouble- 
some, but not disastrous The glitches 
would have l>een run down and the 
program resumed almost immediately r 
Those uld rockets were very well de- 
signed to put satellites into orbit. There 
were failures from time to time before 



1SS6, but overall, expendable launch 
vehicles were and still are very reliable. 

Leaving those vehicles to do the de- 
livery work, the Shuttle's main mission 
ivoulri now be to help set up the Space 
Station and to repair some valuable 
satellites in orbit. 

To establish the first task, a few 
modifications to the existing Shuttle 
may be in order. We may want to 
reduce crew size and increase cargo 
capability with an elongated cargo bay. 
A<yu.stments in landing systems and 
the steering system fas proposed by 
current-day astronauts) would be in 
order. New solid- rocket boosters would 
be put on the ships* 



The Space Shmtle does 
not have to be the perfect 
example of an airliner to do 
this job H especially if it is to 
be manned by a Fully com- 
petent crew. 

Fnr the second task, the 
Shuttle needs to bo more 
flexible than it is at pre- 
sent, litiE that has little to 
do with Lhe design of the 
craft itself. 

More to the pointy we 
need to establish a Shuttle 
launching facility at Van- 
den berg Air Force base, 
Us location ia perfect for 
putting a spacecraft into 
point orbit. In polar orbit, a 
satellite untermn awu«p« 
more area of hearth per rev- 
olution than possible with 
any other orbit. At pre- 
sent. only the French 
Ariaime rocket, launched 
from South America, ha* 
direct access to a polar or- 
hit. In the u/lermath of the 
Challenger accident., a 
stampede has built up 
against o|ieiiing tile Van- 
denburg Shuttle facility. 

In (act. ils been pul in 
moth balls for five years, 15 ul if we sire 
going to relaunch n serious space pro- 
gram, V unde n burg Air Force base is mi 
essential facility. 

NASA has been given the go-ahead 
to buiiri a fourth Spaeth Shuttle craft P I 
would hesitate In huihl the fourth .Shut- 
lie right away. Instead, I'd do the 
minor redesign work on the remaining 
three Shuttles and dn a total redesign of 
the next Shuttle system fora launch in 
three or four years. 

With a clean slate for the new Shut- 
tle, we can design the vessel any way 
we want to. Our aerospace technology 
is good, m all the industry needs to 

\Pin\M' iVr'h pJ jtittjt 1 Ittij 
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I was falling. Rotating wlin'hl- 
ly, \d longer fighlmg gravity, 
All I Celt was Lbe ru*h of air 
around my face, and J saw 
nothing hul shadow*. 

The world became gripped in u 
slrange tulenre as mi thoughts 
raced at hyper-speed. Is my next pi- 
inri good? Ye*., 

The n, why am 1 i 1 1 falling? 

U ft{l ft,* my harries* tightened 
around my crotch, l wn* wrenched 
upward. The rope came taut aero:** 
my fare. After another IU ft,, the 
air in my lungs v iolently escaped 
and f became awn re of Jim Spear* 
man, my he layer, being jerked to- 
ward me an he caught my ful I 
weight. 

The world straightened and 
sound rr turned. Only my heart 
refused tompenitc. 

The sensation Had been similar 
in that of a ear accident I had been 
in several years before. We hod 
■lammed into a guard rail at lid 
mph. The railing, the ear’s fenders 
and my loose body had absorbed 
the imparl . Hut L was not injured. 

The impact force from my fait 
had been close to 6 gV If 1 had 
fallen and hit the ledge* all of this 
energy would have been absorbed 
by my body. And l K d certainly be 
dead. If Td fallen with a steel cable 
w rapped around my waist and at- 
tar hed to a fixed point — same 
result. 

Jim*s dvmunU- tie lay lessened the 
force on me and let (he belay, the 
rope, my harness and flexible 
torso absorb the tremendous en- 
ergy. A tew rope burns and my 
bruised ego were all the injuries we 
received. 

A fall in a suitable place to begin 
a discussion of modern climbing 
equipment, for the obvious reason 
thal ropes, stops, combiners and 
the lot are intended to protect 
iigaivtal unintended and alMoo* 
rapid descents, A famous British 
mountaineer of the lftiMs, Geoffrey 
Winthmp Young, once wrote, "A 
leader musl not fall/’ In his diryv 
w ith the kind or equipment Young 
took to the mountains, tliut was 
sound udvjce. In today 4 * climbing 
world, some young^.hardmen" 
have more air time- 1 free falls) than 

John RiMxht'ilry h a* NEuamfJfrif ffrrcc 
ftnd hax mntSi /ini 
atictnlMuf jiir i r it/ motin tuifu i , ihrhidm tf 
f*akiHttiax 1 ti Riaha. run** dr red ihr 
unrid n hunirni r/jmft, 

py PH □ ro OF TO C I IM^B-W PJ e 
NAnONAL rW.HK. UTAH. A ED WEBSTER 
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ON THE AOCKS 



Rock-tn ntfcrtng lifriavrn {clockwlv 
from below left): Carab^nerc festoon 
a Choulnard Kcnsofy harnea the 
PEI chalk bag ol 3-tOOe CordtlT*. 
acccaory cord, wire stopperi tar 
various crack sizes,. the jumar 
mechanical rope ascender. 



iitg jolts, iml not enough to^nd me yo- 
yoing into the ledge below. 

J want my rope Lu be lightweight 
flexible,, hold my knots well t and have 
very Little stretch under my body 
weight (for rkppel ting, or H jurrutring' F 
with a me^anica! ascender). I normally 
use 165-fL. lengths, but 160 ft, is also 
common. Ropes come in millimeter di- 
ameters sized from B.h to II. When 1 
expect lo take sumt 1 serious fads, J use 
the larger diameter ropes. 1 uxe small 
diameters for general mountaineering. 



Harnesses 

The harness connects a climber to the 
rope and dissipates energy throughout 
the body area It covers, I've seen (and 
used) every conceivable model from 
homemade macromc "Wami- belts" to 
hill -body harnesses that include chest- 
seat-swami combinations. 

The fu]l-t.K*iy harness absorbs the 
moel energy of all the harnesses, Per- 
sonally, I prefer a seat harness (like the 
model from RE I pictured) that includes 
a d -in. waist belt and leg loops. 

The best harnesses use large 
webbing throughout to cover a 
broader surface area of the 



spring-loaded "Friend" Is a cam device rim 
can lodge In various sized cracks or fissures. 



body. These harnesses have safe buck- 
ling systems and will not fail below a 
load of 3500 pounds. 



Cara timers 

Cambiners connect and hold the 
climber's rope to the points of pro- 
tection or "hardware" placed by the 
leader on the climb. The rounded, 
slick finish on the c&rahmera allows 
the rope to slide easily as the climber 
ascends and provides a safe edge 
under impact force. 

The standard carabiner is made of 
7075 Tti extruded aluminum bar 
stock. It is usually shaped in an oval 
or D about the same diameter as a 
norm abated gripped fist. The 
spring-loaded gate can open approx- 
imately % in. toward the body of the 
carabiner. This makes the entry of 
harness webbing, climbing rope and 
hardware quick and easy, 

Carabiner* are indispensable. A 
climber has one carabiner far every 
piece of climbing hardware K plus a doz- 
en more for other uses. 



a Pan Am pilot. Falls are expected and 
considered part of the sport, 

Rut now, highly engineered equip- 
ment, described In depth here, has 
made it possible for a whole new gener- 
ation of climbers to attempt ascents 
considered impossible a few years ago. 



Climbing ropes 

The ctimbing rope absorbed energy 
during my fall, Jt stretched. Not like a 
rubber band, hut enough to partially 
reduce the energy my 1 50 pounds of 
gravitational acceleration generated. 

Today's technical climbers use kero- 
mantle ropes. The mantle m a woven 
sheath of nylon over the kern, or core, 
of nylon strands called perlon. The 
sheath contributes about lift percent of 
the strength of the rojie, is abrasion 
resistant and comes in a psychedelic 
collection of colors that seem to attract 
hummingbirds and yellow jackets. 

The core can have as many a* lft;DU0 
strands uf nylon (in an Il-znm ropej in 
twisted or h raided pat Lems depending 
on the manufacturers desired rope 
characteristics. I like a rope with high 
tensile strength with just enough elnn- 
gation to eliminate any shatter- 




Carabiner of rqiltd aluminum hs A iprlng- 
Jtrided gait to accept webbing or rope. 



Webbing and 
accessory cord 

Webbing runners ur Iunjjs achieve the 
a ame effect on Lhe rope us cutting 
earners with a car oil a winding mad. 
Less friction. Webbing runners are at- 
tached to the hardware and the rope, 
reducing rope drag. In effect, they tend 
to straighten a rope that zig-zag* up a 
wall. 

Webbing is tubular and comes in a 
variety of diameters, 1 in. being the 
most useful. They test at more than 
4000 pounds and, depending on the 
length of the webbing, are worn over 
the neck and shoulder or hung from a 
hardware sling- 

Aceessory cord is used to s ting chocks 
for carabiner attachment. Cord comes 
in six diameters, 4 mm through 9 mm, 
Ferion accessory cord has low elonga- 
tion under stress and low tensile 
strength in the small diameters. Tve 
broken small diameter cord during long 
falls anil have begun using factory- 
wired nuts in the small sizes. 

Kevlar cord is new from DuPont, It p s 
expensive „ but far stronger than perlon 
coni A 5.5-mm-riiu. Kevlar coni has a 
tensile strength of 4500 pounds, com- 
pared to 3300 pounds for 8«mm perlon. 




Climbing protection 

Free-climbing is a ballet performed in 
the vertical The climber uses his 



typical lead, or 
rope Length, may 
have the climber 
jamming his fists and 
feet into a crack, pull- 
ing up an small fingertip 
ledges, using opposing 
pressure on two walls, or 
using back and legs to 
chimney up a large 
body-sized crack. 




REE mi harness of Lhaf r-res-lsiarii webbing 
■can accommodate ftammen and ocher gear. 



Boreal fire Cats have high-top ankle sup- 
port. Soft rubber ioJ« grip rocky mrtocei. 






Tii protect the climber >hmM he fall, 
hard ware has been developed to use the 
rock's features. The climber carries the 
hard ware with him attached to a hard- 
ware sling that sits over the shoulder 
and neck. When he feds a need to place 
protection, he places the right-sized 
piton, chock or cam in Lhe crack. 

Pttons, chocks and SLCDs 

Climbing hardware falls into three cat- 
egories: pkona, chocks and spring-load- 
ed camming devices, or SLCDs, 

Pilous are made with -1130 alloy steel, 
a combination of elements t including 
chromium and molybdenum. They're 
strong and can be driven into a crack 
and removed many times. “Chrome- 
moly" piton* started a renaissance. 
When they were developed, the larg- 
est, most difficult rock and alpine walls 
in the world could finally be attempted 
with some degree of safety. 

A piton characteristic is its wedge 
shape h smaller at the Lip of the L, ptn, ,N 
slowly thickening t award the H eye h or 
carabiner hole. Pi tons fit a wide range 
of cracks, from % in. to 4 in. 

Chocks, use the same prinei] ' 
pitons — wedging. They all have 
sort of wedge design that can be 
in a wide section of a crack and jammed 
or wedged into a narrowing section. 
More sophisticated chocks {passive cam 
nuts) rotate on their axis to cam 
against the side walls of a crack. 

The original chocks come from 
nuts of! car bolts. Today's 
chocks are primarily made 
from brass. 7075-TS alu- fj 
minum alloy, BK1-T8 
aluminum and stain- 
less steel, I use only 



Climbing rope [r Ighrj 
ranges from 6 mm to 1 1 
itmti In diameter and haj m 
mantle of woven nylon 
over a hem or core, of ny- 
lon strands, called perlon. 



two or three of lhe most popular types 
out of lhe dozen available. 

Chocks are either factory steel-ca- 
bled or must be slung with webbing or 
perlon accessory cord by the climber Lo 
use with a carabiner. In either caae, 
tesla have shown that the sling or cable 
will fail under severe load before most 
chocks will. 

The most difficult reck climbs to pro- 
tect are those with parallel or flaring 
e racks. The solution is a camming de- 
vice {active cam nuts). Using spring 
tension, the cams place outward pres- 
sure against the crack Walls. Once fit- 
ted into the crack, additional pull on the 
device secures it further. 

The moat popular SLCDs are 
Friends, developed by Ray Jardine, A 

jP leant turn lm page UOJ 
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thk'kfteteMjs i sheet 
limns. (truss is a in Hiftfr- 
n uis * 1 1 E '< 1 % thnr In com- WF 
|H>>od roughly of two- A 

thirds cupper mid one- ^ ™ 

third irfnc. Small pcr- 
cent ages of lead in id iron 
are also found in ‘ 
moal tyjwe of _ 

brass. Brass in © 

/ usually yellow V 

in color, mu lien- V > 
blc and it rati he 
soltleti'd or brazed, and 
pi dialled lo a high sheen, 
■ J All of the piece# shown art- 
made from yellow bra«b ex- 
cept tin butt hinge, which is. 
red brass. Red biuss gets its 
'coppordlke color from a high jM a r- 
cen'iigi' ui' copper {approximately 
7* to Hi percent). Brass can be 
purchased at metal supply shops, 
scrap-metal dealers, recycling 
plants, some hard ware stores and 
through mail-or- 
der supply firms. ^ 

(Jne such Linn 
imijihell 

f Jm a 



W hy make brass .lumiwmv 
when a wide variety of 
factory-made hardware is 
readily available? (loud question. 
However, there are many valid rea- 
sons to fabricate your own hard- 
ware. Perhaps you tired 



DECORATIVE HIMGE ^ ^ 

in cold water. Polish the finished 
pieces with a huffing wheel charged 
with rouge or huffing compound- 
Then, buff the brass again with a 
clean , uncharged wheel. Remove 
minor surface scratches with super- 
fine abrasive cloth or -I/O steel wool. 
Pitted the newly ixdiebed surfaces 
wit h a light spray-coat of clear l&C- 
tpier. Nmv. let's take u look Hi the 
techniques used 

to make the 
cabinet hard- 
ware shown. 



double post plate handle 



tn replace or duplicate a rare or 
discontinued piece of hardware on u 
favorite an till lie. You may wish to 
custom-make a binge «r dra w er pull 
b i a specific size, shape or orruimen- 
1;d design. Maybe you're just look- 
ing lu sharjjen-up your metalwork- 
ing skills. The most common 
reason, though, is just I he feeling of 
accomplishment that comes with 
creating something with your 
hands— a feeling that is familiar to 
most Pil readers. -f' 

The eight hmlwurifl 
pieces seen here were 
made using .sini|<le hand fl 
tools -We employed lio 

speL'ial metalworking 
machinery. With a little 
patience, even someone 



DROP-RING PULL 



DROP-HANDLE PULL 



Fabricate custom brass 
hardware for your next 
woodworking project 



BY WALTER E BURTON 



jiiow* sJiiMHiL. Mon* uii^impli^hed 
me Ld 9 worker:; can List- u lathe, mil! 
mic mat; hint- a Lid nth^r [miwrr Lortb 
hi h] the prr^tuttjnn of ^ ime f if 
tin* parts* 

Tht hardware fiieee;:-. are marie 
from bnir<^ rods ami various 



■Selma Rd.< ^pringlielfl, OH 45505; 
send $1 for a ra tiling 

Bras* can be worker! hot or cold. 
Here, the part* were shaped cold, 
Tn fbnn the nifties and keyhole 
e^cutcheusi, you mwt first iumeul, 
or aoften, sheet brass with a pro- 










KEYHOLE ESCUTCHEON 
Hinges 

The most difficult part of making' 
any hinge is forming the knuckles — 
the curled tongues through which 
the [tin passes. The procedure fur 
milking i he hutt, decorative and 
butterfly hinges, and the hasp 
shown is basically the same, Stall 
hy making a full-size paper tem- 
plate, as shown in the drawing. 
Note i hat the knuckles are drawn 
as flat tongues. Tongue length de- 
pend# on the diameter of the [jin. 
The hinges shown have tongues 
that are about Vs to % in long. filue 
the paper template lo a piece of 
sheet brass with rubber cement. 
Then, use a jeweler's saw with fine- 
tooth blade to cut the piece from the 



BUTT HINGE 



brass. After each half of the hinge 
has been cut out. file all edge# 
smooth. Form the knuckle# by 
bending the tongues around the 
pin, We used a 13d common nail a? 
the butt hinge pin and 'rn.-in.-dia, 
drill rod as pin# for the decorative 
hinge and hasp. Make l he but ter fiv 
hinge pin from a 6-32 roundhead 
machine screw. Anneal the butt 
hinge tongues to make bending eas- 
ier, The tii inner brass used for the 
decorative and butterfly hinges ami 
hasp doesn't need to be anneal yd 
prior to forming the knuckles. 
Clamp the hinge leaf in a vise with 
the pin in jjosition, as shown. Next, 
using a ball-peen hammer and a 
wood I ) lock, tap the leaf to bend the 
tongue# around pin. After leaf is 
bent over as far as possible, invert 
> and reclamp leaf with partially 
bent knuckles and pin project- 
ing slightly above vise jaws. 
Place a steel bur be-i 
tween knuckles and jaw 
as shown, to provide sol- 
id backing. Then, con- 
tinue to hammer the 
tongues around the pin until 
the knuckles are completed 
Repeat this procedure for the mat- 
ing hinge leaf. Now, saw off the 
riailhead and join the two halves by 
inserting the pin through Ihc 
knuckles. Strike one pin end with a 
punch to pee 1 1 it slighLly and secure 
it in the hinge. Finally, drill and 
countersink screw holes in each 
leaf, Drill and .law a °ln * ’Win. 
slot in the hasp to accommodate l he 
hasp staple. 



rosettes used by the two drawer 
pulls shown, are made by emboss- 
ing thin sheet bras# i JKJfifl in. thick) 
over :t pattern or mold. We made 
the escutcheon pattern from a piece 
of aluminum wiiie which was bent 
into an oval sha|je and imprinted 
with a row of dome-shaped bumps. 
Form the bumps by embossing the 
wire with u Ivin, nuilset. 

Next, cut the brass about in. 
larger than the escutcheon. Anneal 
the brass with a propane torch, 
Flaw the pattern on a wood block 
and position the brass on lop of the 
pattern. Then, tack nail the brass to 
the block. Lay several thicknesses 
of rubber, cut from an old inner 
tube, over the brass amt pound it 
with a hiill-peen hummel 
pounding and vary in 
her until brass 
around patter u. 



BUTTERFLY HINGE 



Keyhole escutcheon 

The keyhole escutcheon and the 
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A TOUCH OF BRASS 

Now use ft mimd-eiKled wood dowel 
to press iiiui rub the final, intricate 
details into the escutcheon. Trim 
escutcheon from the bras* sheet with 
tin snips and cut out the keyhole shape 
by drilling, sawing am] riling. 

Drawer handles 

Ruth the double pus! plate handle and 
the drop-handle put! feature handles, or 
ba]rs. made from an healed 1 i-in.-dia. 
hra^s rod. The bale on the d re ip- handle 
pull fits into post* that project from two 
rosettes. The plate ham lie's bale is held 
to a decorative brass plate by twn 
eyebolts. 

Tu make the double post plate han- 
dle. first draw 1 a full-sise paper tem- 
plate of the plate, titue ihe template to 
a piece of .040- in. 'thick khect brass 
using rubber cement. Next, use a jew- 
eler's saw to cut on! the plate. Then, file 
the plate’s edges smooth alvl drill v" l_- 
in.-ilm. holts* tu iiL-eept the two eyebolt 
posts. Flip each end uf a 1 i-in.-dia. x t- 
in. rod to form ^-in*-dia * ¥±-m. pins. 
The pins reduce the rods' diameter to 
fit into l Ik* fiyehults. Now bend the rot I, 
using a vise and chain, as »huwn h to 
form the bale. Finally, bend v,-m.-dia. 
rod, to form the eyebolt posts. Cut £-32 
threads on the posts to Accept hex nuts. 

We used an alte lunate method to 
make the bate for the drop-hand le pull. 
Instead uf filing the bale ends, drill 
holes and insert '.viiL-dia. - '/a-in. steel 
pins cut from a nail or drill rod stock. 
Allow each pin to protrude about V* in. 
Form the rosettes by making a pattern 
out of a metal ring and a small dist- of 
aluminum screen, Emboss the rosette* 
using the rubber-pounding technique 
described above for the keyhole es- 
cutchenn, 

Drop-rfng pull 

This aim pie drawer pull is composed of 
nine brass parts. Start by filing a 1 j-in,- 
dia- brass rml Lu ftarm the post, as 
shown in the drawing. Also, drill and 
tap the post with threads to accept 
the threaded nwL 

Next, fabricate Lhe* two comma- 
shaped parte and bend a /^in. -dia. rod 
to form the ring. Screw the threaded 
rod into the post and snider it in place 
with silver solder (4 percent silver, 
percent tin),. Then, solder the ring to 
the two commas and pin the commas to 
the post with a ^in.-dia. x !^-in_ es- 
cutcheon pin. 

Finally, make the rosette and use a 
washer and 6-32 hexnut to hold the pufl 
to the drawer front. The rosette shown 
was embused over a large coat buLtuo. 
Tu reinforce the rosettes and the key- 
hole escutcheon, fill the hollow back 
cavity of each pari with 2-j.utrt epoxy 
putty. m 

m 



Cut the tongues in leaf pi bott hinge using a 
jeweler's yw. Leaf is damped to a notched 
board to provide support during cutting. 



This shows butt hinge cut, filed and ready 
for bending. Note how weJl the tongues fit 
together. A 1 2d rati I Is used as the pin. 



I riven hinge leaf and continue bendi ng the 
longues To form knuckle*. Steel har In vise 
provides solid hacking while hammering. 



Place brass over pattern and cover Ft with 
several layer* Of rubber. Emboss by pound- 
ing the rubber with a ball-prtn hammer. 



Make rosette* from (top rowj: metal ring 
with screen, and coat button. Bottom row 
Shows ring, embossed brass and escutcheon 



Clamp The tongue In Vise With pin in posi- 
tion. Use a ball peen hammer and wood 
block to bend the Tongues around pin. 



Anneal. QT soften, sheet bran by heating Ft 
with a propane torch to a dull red roJor. 
Then, plunge the brass In cold water. 



Lbe a round-ended dowel to rub, press and 
tap the bran into the nooks and crannies. 
Work carefu IJy so as not to tear the brass, 
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G I'U-e a FulIsJje template of cm* backplane id 
a brass piece. Cut out the piatr usFng a 
Jeweler i uw, File the edges smooth. 



To form the handle, w bale, Insert pipe In 
hole drilled In vise, hook chain on ends of 
bale, open vise jaws slowly to bend bale. 



Two drawer handles prior to Installation: 
□top-handle pull (left) with rosettes and 
double post handle fright] with backpiate. 




Make a fuN-ilie drawing of hasp and glue It 
to a brats *heec wkh rubber cement. Then, 
cut out the parts with a jeweler's taw. 







Smooth the rough-cut edges of the hasp 
with a Dremel tool fitted with a landfng 
drum- Wear safely goggles while sanding. 







Here's the drop ring pull prior to assembly, 
sorter the two comma-shaped parts to the 
ring. Attach Ting to post with brass pin. 



B5 
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This spacious wardrobe features solid poplar 
construction and a white pickled finish. 

BY NEAL BARRETT 



T his elegant wardrobe combines* the benefits of a 
dresser and ll closet in one piece of furnitures Its 
drawers and shelve*! keep you organized, helping 
you find clothing or accessories at a glance. 

Also known as a elolheapresa or an armuiro, 
nor wardrobe's construction is straight forward, emphasizing 
dean lines. Design details like paneled doors and a wide 
crown molding give it a distinctive flair. 

As a project^ our wardrobe is w ell within the capability of a 
woodworker with a reasonably well-equipped shop, You'll 
need a table saw and the usual portable power tools: circular 
saw, drill and router. 

As with all large case pieces, the cutting and fitting here 
will challenge your skills. But. we believe that you’ll find your 
efforts well rewarded in the finished piece. 



Preparing the stock 

Begin construction by ripping and 
crosscutting stock to rough size for ail 
parts. Joint the mating edges of stock 
to ho used fnr the case panels, Then r 
using a doweling jig and portable drill, 
bore holes H to V) in. apart along the 
edges fur E /j-in,-dja. dowels. Glue and 
damp up Lhe panels slightly oversize to 
allow fnr final trimming. When the glue 
has dried, sand the panels smooth with 
n belt Bander. Rip the panels to finished 
width no a table saw 1 . Then cut them tu 
length, using a straightedge and a cir- 
cular saw. 

Lay out the position of the dadoes 
and rabbets* on the case Hides, parti- 
tions and shelves. Note that the dadoes 
for the case assembly are stopped % in. 
short of the case front. Use a straight- 
edge damped across the workpiece tu 
guide the router, then, using a sharp 
chiseb square the end of each dado. 

Next, use the ruuter with an edge- 
guide attachment to cuL the x Ivin, 
rabbet along the back inside edge of the 
case sides.. Cut the notches in the front 
edge* of shelves and partitions, 

Mark the position of the closet pole 



cm the right ease side and center partition. Use a i V^-in. ^lia. 
imilLi&pur or Fomner bit to bore a %-in.-deep mortise to 
cany the pole. The pole Itself Is turned on a lathe from a 
blank of poplar 1% in, sq, x 20 in. long. 

With a Vj-in. slotting cutter and l-in.-dia. ball-bearing pilot 
in the ruuter,. cul a groove in the front edge of the case sides 
to receive the splines that join the face frame to the case. 
Finally, sand ail interior case parts. 

Assembling the case 

Fur ease of assembly T interior case pieces are assembled with 
glue and 4d finish nails. Begin assembly by joining the small 
shelves tu the short left-hand partition and center partition. 
Spread glue in the dadoes and on the shelf ends and drive in 
the finishing nails. Set the nailheada and fill the holes with 
white wood filler. Cheek the assembly 
for square and let the glue dry. 

Glue and nail the ease bottom and top 
shelf to the center partition. Then, glue 
and damp the left and right case side to 
the top, the top shelf and bottom, re- 
membering to install the closet pole. 
Check for square and let the glue dry. 

Start on the face frame by ripping 
and crosscutting stuck to dimension. 
Mark the position for the dowel pine 
that will join the frame together and 
then N with a doweling jig, bore 
duL x 1 s /n r in, -deep holes for 2-in. dong, 
spiral-grooved dowels. insert the dow- 
els. glue and clamp the frame together, 
check for squareness and let it dry. 
After the glue has dried _ use a ruuter 
and an edge-guide attachment to cut 
the V A x %-in,-deep grooves in the face 
frame using a V 4 -in.-dia, straight hit. 
Cut the splines to size and spread 
glue in the .spline grooves in both the 
frame and case sides. Spread glue on 
the front edge of the cane top and the 
front edge of the case bottom, slide the 



I 
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A Staff! y 54 iru high * 4 ! In. wide, this 
wardrobe features paneled doors and a 
"ptektar finish of whU® latex paint cov- 
ered with iacln polyurethane. 



Color pho to: i f farct 
filack-arid-wtillf photos: Nr.il Banrn 
Technical art: Euycn* TFxjfnpym> 
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GENTLEMAN'S WARDROBE 



T CJflmp 9 rtrflight-pdged board iquare to 
the p^neJ'S edge. GuJdf? the Sflw aFong It 
when crosiCLTUlng pane is to size. 



2 Use a shop mjde T-square to guide the 
router while rutting dadoes. Note: the da- 
does stop 3/4 In. short of front edge. 




X' 



4 Use a Fom ner or irujidipur Oil chucked in 
a portable power drill to bore the mallow 
mortises that hold o Vir-ln.-dkr closet rod. 

splines L]Lin tile c :sse gn roves and posi- 
tion the face frame on the ease. Clamp it 
in place until the glue dries. 

Cutting and fitting trim 

With a 3 4-ia.-nir3. cove hit in a router 
table or muter, cut iht* profile on the 
top front edge of the base trim pieces. 
Cut the miter on their en<l« r then apply 
glue to | ho miters and nail the base- 
born! in place with Hr] finishing nails. 

You may tie able to get crown mold- 
ing at your local lumber supplier. If not, 
it's relatively simple to make. 

Begin by ripping 1 -in. -thick stock to& 
in. wide. Lower the table saw blade 
below the table ami damp a straight- 
edged board across the table at a 55 c 
angle. The edge of the board should be 
2 l 4 in. from the blade measured from 
the centerline of the arbor. 

Raise the blade to a height of !/ lr1 in, 
above the table. I 1 sing push sticks, 
advance the workpiece over the blade. 
lit|jeat the process, raising the blade 




5 use a ‘/,-hn. ironing cutter with a i in.- 
dla. ball-bear Ing pilot id cue the- spline slots 
In the front edges on the two case ilcta. 



V in. at a time, until the blade is % in. 
above the table. Rip the board to I he 
specified width, set the saw blade at a 
■15* angle and make the angled cuts on 
the moldings front and back. Scrape 
the saw marks ouL af the cove and 
finish-sand it with 12t^grit followed by 
220-grit sandpaper. 

Making the doors 

Rip and crosscut the* stock for the door 
rails, .stiles ami panels, Use Lhe table 
saiv with dado blades to cut the tenons 
cm the mils. Readjust the height of the 
dado blades and cut the 1 t s V^-deep 
gmuve in the stiles and raik. 

Use a router with a Yin. straight bit 
and edge guide to cut Lhe Vim -deep X 
%r in, -wide rabbet around Lhe back 
edge of the door panels. 

Glue and clamp the door stiles, rails 
and panels. Check diagonal measure- 
ments for square and let lhe glue dry . If 
you decide to make Lhe [ panels from 
solid wood. dn not glue them in place. 
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MATERIAL LIST— WARDROBE 
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3 tut the rabbet on rear edge of each case 
side to receive the back panel use a router 
with an edge guide or rabbeting bit. 




6 Use a rough Jng gouge ed turn down a 2 m 
2-In. poplar blank for the closet pole. Mark 
the end cuts using a parting tool. 

Tu make the piiiiel molding, plane ^ome 
stock to % in. thick. Using a muter 
table a nil u bit with a profile similar to 
Lhe one shown, cut the molding on the 
edge of the stock. Rip molding off the 
stuck and repeat the process In make 
enough molding for both Hours, 

Using a miter bos, cut the molding to 
length and nail it to the door panelk 
Lay out the location nf the door 
binges on the face frame sLdes and 
chisel out the mortises. Install the 
binges. Pnajtion one door at a time in its 
opening and transfer the location of the 
hinges to the door stiles. Chisel out 
matching mortises and screw the 
hinges to the door. Test -fit each door 
ami trim it where necessary using a 
block plane* 

Fitting the crown 

Miter the crown molding to length us- 
ing a miter box* spread glue on the 
miters and nail the pieced Lej the case 
with the Hd finishing nails. Then cut the 
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7 Glue artd ndJI Cogclhrr Iruitfr tiiie pieces; 
check the assembly for square. Set ill mil' 
htflds ^nd fill the hotes. 





fi Mark the iocatlons for the dowel Joints Irr 
the stile* *nd r*lk of the f«e frame, Use a 
dowel Jig when boring the holes. 



9 Securely clamp a face frame id me work- 
bench and then cut ipl Ine grooves with a V 4 - 
in.-dla. straight Nf and rguter. 




1 0 Cut the cove In the crown molding by 
making repeated passes on the tabfe saw. 
Raise the blade V 1fi In. per pass. 



T1 Secure the crown molding to the bench: 
remove saw marks from the cove with 
gooseneck st taper. 220-grk sandpaper. 



12 Clamp door panels in place and then cut 
the rabbet along the back edge! with a 
router and a ^-In.-dla. straight blc. 




12 Cut profile of partd molding on Vjdn.- 
ihlck stock, using a router table. Then dp to 
Finished jfcie on table saw, 



14 cut rhe finger jplhts on the drawer 
pieces using dado blades in a table saw. 
Clamp parts together and cut simultaneously. 




1 5 The pickled finish ts no more than late* 
paint used as a stain, finish It on F let it Ell. 
then wipe If off and let dry. 



rcinfnrcing bluett* — which help Ln .sup- 
post the crown molding— to size. 
Spread glue between the block* and the 
back of the molding and .screw the 
blacks to the top of the case. 

Making the drawers 

Rip anti crnsscilL stock for the drawers, 
the comers of which meet in a finger 
joint. To cut this joint, first clamp all 
tike parts together in a slack, Then 
make repeated cuts to the proper 
depth, using dado blades, on a table 
saw. 

Measure and mark the spacing of the 
fingers on the miter gauge, then clamp 
a stop block to the first mark. Butt the 
slack of drawer parts against the stop 
and make the first cut. Then move the 
stop block to the next mark, and cut 
again. Repeat this pnoee^ until the 



entire joint Is cut. Use the same dado 
blade to cut the groove in the drawer 
parts to carry the drawer bottom. 

Use a jigsaw to shape the handhold 
cutouts in the front of each drawer. 
Next, finish -sand the inside faces of all 
drawer part* with 120-grit followed by 
220-grit sandpaper. Clue and damp the 
drawer sides and ends together, but da 
not glue in the drawer bottoms. Check 
each assembly for square, then whim 
the glue is dry, check each drawer for 
proper fit En the ease. Sand or plane 
each as necessary. 

Finishing the case 

Finish-sand the exterior of the cam 
with 120-grit then 220-grit sandpaper. 
DusL It thoroughly and wipe it down 
with a tack cloth. 

Our “pickled" finish is actually a paint 



used as a stain. We used Tnuraine 
Speed-Seal Vinyl Primer Sealer 
thinned to 4U percent with water. 
Brush the paint onto the piece, working 
in sections nf no more than 8 sq. ft. at a 
lime. Let it slant! on each section for 5 
to Id minute®, then wipe it off in the 
direction nf the wood grain and proceed 
to the next section. 

When the pickling i r complete, let the 
w ardrobe dry overnight. 

When dry, sand it lightly with 22fi- 
grit tl nu-fill M sandpaper, available at 
auto body or auto parts store*. Dust il 
off and then wipe it with a lack cloth. 
Apply two coat* of satin polyurethane 
varnish, sanding lightly between coals. 
When the finish has dried, install the 
case back + the duurs. their knobs and 
magnetic catches on Lhe partition to 
keep the door* closed. lit 
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RIDING THE WAVE OF NEW MARINE TECHNOLOGY 



* Special boats for every special 
interest 



• The latest in hull materials and 
construction 

•Engines at the leading edge of 
alloys and electronics 

•PLUS: ACCESSORIES UPDATE 
What's hot in copolymer paints , 
performance props , navi com gear, 
auxiliary power and more 






MAYBE YOU 
RECAPTURE YOUR 
BUT YOU CAN GIVE IT 



At Mercury, we feel dependa- 
bility is a minimum design 
requirement. But. to the design 
engineers who have dedicated 
years to better performance, an 
engine that is only dependable 
is simply dull. 

THREE NEW ENGINES FOR 
PEOPLE WHO BELIEVE 
PERFORMANCE SHOULD 
BE SEEN AND NOT HEARD. 

There’s been a quiet desip rev- 
olution going on in Fond du Lac, 



Wisconsin, the past 7 years. 

It has produced three remarkable 
three-cylinder outboards, 
a 70. 80, and 90 horsepower. 
Nothing with this kind of power 
ever delivered it so quietly. 

As you might expect, engi- 
neers can think things through 
pretty carefully in 7 years, 
so everything about these new 
engines has been thoroughly 
researched and tested. 

There's a variable ratio oil 
injection system which makes 



the mix richer at top speed than 
at idle to protect yodf engine. 
There’s a large cavitation plate 
set deeper on the lower unit for 
better holding in tight turns— 
a special advantage for water skiers. 

And the strongest, most 
expensive bearings we’ve ever 
put into engines this size. 

While these new engines speak 
softly, they carry a big torque curve, 
so they deliver power from start- 
up to top speed. They’re quieter, 
stronger, faster and new for 1987, 





Miftmtif ! c ttifo35hp 




OUTBOARDS 



OH INJECTION FOR ALL 



the wav out of the water 
; / when you dock. A Merc also 
- ‘'tucks under" 3° more to 
L[/K get bigger lx>ats on plane 
2 and water skiers up quicker 
I f you Ye just getting into 
boating, we can't think of a more 
exciting place to start than with 
one of these mid-range engines 
from Merc. 



Every electric start outboard T lSy Jry Snf 

Mercury' oil injection as stand- th-Lp ^ 

ard equipment, so you never tjY Hfeliw 

have to mix gas and oil. There u@l \ j0 

are no extra hoses or fittings. L/ \H vr - '^ 

Fill the Pink with oil and dial's it. and tilt system on the water. 

" MERC POWER TRIM AND l ” ^rt measmab]y better 
TILT- Id YEARS LATER 5 more jj® ^10° more 

.AND STILL NO EQUAL. m %aar& 

— — — - — on the market today. Extra tnm 

helps top end performance. 

Extra tilt gets your engine all 



Since its introd action in 1971, 
Mercury has had the best trim 
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BOATING RV 



GETTING WET 



There's a boat for every budget with today's 
tremendous variety in state-of-the-art designs . 




■ M Mini's your pleasure? If Lt + s flipping for large- 

■ JB m months on the Arkansas River, Ranger, 

Skeeter nr Btratos can fix you up with a bass rig 
W W that has the right mix of speed and utllity. 
Waterskiing on Lake Minnetonka? Chm-Craft, Four- 
Win ns, SmokercraA and several other builders make a 
performance party boat with all the requisite muscle and 
amenities. Cruising the inner breakwater off Long Beach? 
The obvious answer is a sleek sport boat from Donzi 
equipped with a pair of wave-punching V8 latemdrives. 

No longer must a single runabout design serve multiple 
functions — with questionable adequacy. Now. boat builders 
are creating sizes, shapes and power options to suit every 
nautical need. But having options moans making choices, and 
the process of choosing the right boat begins with a careful, 
time-consuming exercise in analysis and logic. 

Price is probably your biggest hurdle. YouVe bound to 
hear your boat dealer say, "It’s not bow much it costs* but 
how much you can afford. 1 ’ He*s right to a certain extent. The 
lending climate for boats is currently warm and sunny, and 
more than $1 00 million in new boat loans were written last 
year. Fueling this activity are low annual percentage rates 
and down payments customarily one-fifth the purchase price, 
making boat ownership feasible for more and m ore people - 



But remember, financing costs money over Lbe long term. Bo 
dues fuel, Coast tiuard -mandated safety equipment and the 
usual accoutrements like water skis and fishing rods. 

Choosing the right design is the next problem, fn this age 
of specialization, geography and local custom play a crucial 
role in selecting a proper boat design. You wouldn't want to 
tackle the Atlantic coast off Hatteras in a boat designed for 
northern Minnesota. And a workaday stemdrive from Lake 
Erie may work in a pinch down in South Florida, but do you 
really want to be seen tooling around Miami in anything less 
than a fullblown, Don Johnson-inspired mufideboat? A trip 
to a local marina and a careful study of Indigenous boat 
designs may bo in order. Consider the following: Big water 
found around the nation's coasts requires a high freeboard, 
self-bailing cockpit, maximum flotation and a deep, or modi* 
fied, vee for positive seakeeping. A boat with these charac- 
teristics would also be appropriate for large inland bodies of 
water as well. Low freeboard planing hulls with a much 
higher power-to- weight ratio are acceptable for flat-w r ater 
inland lakes and rivers. Between these extremes are various 
tradeoffs between mission-specific features— like livewells 
— and creature comforts — like folding tops, porta-potties, 
convertible sunloungers, and so on. 

Sheer nize h another important factor. You probably don't 
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want to buy a boat, that you can't aerate solo, even in high 
wind anti maxi muni current. And remember, in most areas of 
the country the boat you run for just under four months out of 
the year muM spend the remaining eight months stored in 
your driveway {or in a cosily storage wheel at a marina J. 

Also, with a boat that requires outboard power, finding the 
right design is half the battle. You stdl have to select the 
right size engine, balancing power reeds against initial price, 
maintenance and furl costs. You can tell a lot by concentrat- 
ing on lop-end performance and acceleration during a Eeat 
drive. Solid numbers in these areas usually mean plenty of 
reserve power under load. Small engines may be too anemic; 
large engines might not offer all that much increajse in 
performance for the hull you're interested in. 

Once you find the boat that's right for you. there are 
several important evaluations you have to make. First, 
gauge the comfort and sight lines at the helmsman’s position. 




You'll be spending a lot of time here, so you 11 want it right. 
Check freedom of movement in the cockpit, and stowage 
above and belowdecks. Make sure there are plenty of cleats, 
chocks and other fixtures to aid you in mooring and anchor- 
ing, and make sure they're fastened to the boat with through- 
bolts and backing plates. Make sure the bilges are dry, and 
make sure hull/deck junctions and hull laminates are sound. 
Irregularities in these areas may mean problems elsewhere. 

Lastly, when you've found the boat that fits you, your 
family and the water you plan Lo frequent, observe the rules 
of the road and maintain a proper interval frum bottle to 
throttle. Boating is safe and challenging on bright, calm, 
uncrowded days — dicey if you push beyond your capabilities 
on a boat ill-suited to your cruising area. Cautionary foot- 
notes notwithstanding, remember that boating has Evolved 
to become a platform for enjoyment. If you take your fun 
sunny -side up. with a pinch of salt, cm the dry side or 
completely w r et 1 there's a boat out there waiting .— Tim Cote 



The pQssJbWtl« afloat range trorn the £410,000 scarab 5000 
J above Feft| to a wide array of boats designed for ipedfk 
mission* and cruisi ng grounds fright Each boat Is the product 
of lb environment, with hull forms. stowage and power Integrated 
to achieve maximum enjoyment and usefulness. 

raOM TO" flGHT *005 ht GK k **>-.? "i Ml .WW> C HhT, { E*j- 1 
a*TUNI> VA VAt ReW‘, toFO*ND' 




LAKELAND 

PICNICKING 



FAST TRANSPORT 

SEA RAY 
PACHANGA 22 



OFFSHORE 

FISHING 

STAMA5 255 

FAMILY 

FISHERMAN 
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BASS FISHING 

RANGER J60 V 



CHRIS-CRAFT 170 
SPORT DECK 



WATERSKIING 

BAYLINER T80Q 
COBRA 
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uke the reailtent materials and the complex machin- 
ery used to produce the high-speed rotor blades for 
the Army's latest attack helicopters. Add the honey- 
comb coring used in the flight decks of the hottest 
military aircraA. Combine them with resins developed to 
hold guided missiles together and, for good measure „ stir in 
some filament created for bulletproof jackets. What’s the 
result? Your family boat, of course! 

There's a simple reason for this familiar link between 
ultrasophistic&ted defense industry products and recreation- 
al boating, boiling down lo the two revolutions that have 
taken place in boatbuilding in the past few decades. 

The first was the broader line of fiberglass construction to 
replace tradition a J wooden boatbuilding. But the second was 
much more subtle. There has been a slow but steady 
transition from conventional fiberglass to a host of exotic 

*6 



synthetics applied with sophisticated building methods. 

The energy crisis over a decade ago directly affected 
boatbuiJders because fiberglass is a petrochemical product. 
It made sense then, in u period of skyrocketing fiberglass 
costs r to find a way lu make boats lighten since every pound 
of fiberglass a boa Lb folder could eliminate saved money. 

At the same time, powerboat builders were facing the 
problems of a gas shortage, so a li ght hut strong boat was also 
mure fuel efficient. And, because Detroit was responding to 
the problem by downsizing automobiles,, the big- block V8s 
that powered most boats were no longer available. To 
maintain the same speed for their ski boats and cabin 
cruisers, the builders had to literally “lighten ship," 

It's no surprise then that much of the research and 
development came from the aircraft and aerospace indus- 
tries, where strength and light weight have always been a 
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THIolion-Pffarton i Rampage 24, a dfnel-powered cen- 
ter-console offlbOre fliftcrmin, li a sultsbF* rcpf etentA - 
lion of Applied engineering In contemporAry synthetics . 
Topside finish end gtftoMt; with a waterproof vlnylester 



Ffberg/ass bo^fbuj/d/ng /s 35 years o/d, 
but a new generaf/on of cloths , mafs, 
res/ns and cores is a /ready improving 
on tb/s time-honored technique. 



resins form the exterior iirin hi the lamination schedule 
1 1 J. Then comn a V 2 -ounce chopped itrend met |Ji|; 0 to 
90 bidirectional cloth r JJ; J /«HHince chopped strand nut 
(4); Haltek balsa core (5|; j ounce chopped strand mat 
|6J; 0 to 90 bidirectional cloth f 7J? V,- ounce chopped 
strand mat |B); 0 to 45 bidirectional cloth f9J; 1 V 2 ounce 
chopped strand mat | mj: and an Interior gelcoat 1 1 1 )» 




l>rime concern, and the triehte-riown of technology has 
became such a waterfall that many boat owners are unaware 
of the changes taking place. The material* were already 
being used by high-performance offshore racing powerboats, 
which take a tremendous beating at speeds over KM! miles 
|>er hour, as well as in ocean-racing sail boats, where coat is no 
object when a fractional speed increase is concerned. 

But these were cottage industries which used very amah 
amounts of the erotic materials, so Lhe costs were CO 
spnndingly high. 

It wasn't until the larger boat builders started using these 
products in quantity that the price* became competitive with 
more conventional fiberglass materials. The end result, 
however 1 is that technology has made boating more fun and 
less expensive. Let's look through the fiberglass process and 
define some of the new language. 



Rfifm 

The throe basic types of resins— poly eater, viny tester and 
epoxy — have their own place in the boatbuilding world. The 
important factor is to match correctly the resin to the type of 
reinforcing material being used sea that the strengths are 
matched. A particular resin, foresample, may be idea! for 
one type of reinforcing material. But if that resin is used with 
another reinforcing material, the material will fail long 
before the resin will fail, 

Polyester — This is the resin commonly used for boatbuild- 
ing over the years, and most boat owners are familiar with it. 
It is inexpensive and generally all-purpose. ]t has poor 
stretch { elongation) properties so it's not used on modem 
high-performance boats, but it is perfectly adequate for most 
boats. The most common polyester is an orthophthalic base, 
but the newer isophthalic-boaed polyesters are gaining in 
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popularity, The Isophthalies are more 
resislEinl to water and chemicals, are 
more abradon-resisUri L . and have 
higher impact and fatigue iflex) perfor- 
mance. Most modern gelcuat finishes 
sire made with i soph t bulk 1 resins, anti 
it's likely that iftophlhalie resins will 
become the common boatbuilding resin 
in the future. 

Vinylesler — An alternate to polyes- 
ter, vinylesters are claimed to have 
better stretch characteristics than 
polyesters, so they match more closely 
the strengths of the various exotic re in- 
forcemenL*. VinyJester has good water 
resistarueani:! fatigue propWtkHh but is 
also more expensive than polyester res- 
in. One important feature of vinyleater 
is that it has excellent secondary bond- 
ing strength, so bulkheads nr engine 
stringers added Id a cured hall will be 
stronger than on a polyester hull. 

Epoxy — This is the high-perfor- 
mance resin, with a matching price tag. 
Epoxy will adhere better than any oth- 
er resin to a wide range of materials, 
which makes it ideal for attaching 
cores, Stringers of other building com- 
ponents. 

Cloth 

Cloth materials are the reinforcements 
used in FRP construction, much the 
^aine way that steel reinforcing rods 
hold together a concrete building. Wav- 
en fabrics that use continuous strands 
are the must common cloths, with 
weights ranging from 4 tn lfi ounces per 
square yard. Heavier weights, usually 
called roving or woven roving, consist 
of untwisted yarns of fiber in weights 
that range up to 4B ounces per yard. 

The finished roving resembles a 
coarse burlap and, like all cloths, has 
good bidirectional strength; that is, in 
Lhe north-south and east-west direc- 
tions. The lighter cloth weights can be 
found in a variety of weave patterns, 
such as twill, satin and matte, for dif- 
ferent purposes. 

E ‘glass — This is the most commonly 
used fiberglass cloth, in boatbuilding 
today. You can buy E-giass ai a murine 
hardware store, ami bund it with poly- 
ester resin. It s made from molten plas- 
tic spun into fine fibers that are Lhen 
either woven into cloth or loosely gath- 
eiwl into roving. 

S-glass — This is high-performance fi- 
berglass doth from the aircraft indus- 
try'. It’s three to five tiroes more expen- 
sive than E-glass, but it is also much 
stronger. Developed by Qwens-Cor- 
ning, it has 20 to 40 percent higher 
tensile. Impact and flexural strength 
than E-glass. 

Mat — Mat Ls usually made of E- 
gkss fc and consists of random 2- to 3-in. 
fibers held in place by a bind or material 
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that is resin soluble. Mat is used pri- 
marily for building thickness land stiff- 
ness) fntu fiberglass layups. 

( ni directional fibers— Tins is one of 
the advances in reinforcing material*. 
It consists of strands of fiber running in 
one direction [>nk\ held together by 
single fibers that are glued or sewn 
laterally, much the same way that a 
bamboo fence is held together by a few 
wires* Obviously P it has very high di- 
rectional strength, so it can be used in 
areas where the loads are specific. 

Ill -axial fibers — Technically N most 
cloth y bi-ax Lu L but the modem defini- 
tion means a fabric made from layers of 
unidirectional doth that are not woven 
through each other* One layer simply 
lays atop the next layer to produce a 
kink-free bank of fiber. Many bi-axials 
run ut leas than 90" angles, such as the 
popular +H 4 “T fabrics. 

Tri -axial fibers— This is a layered 




Inspired by building methods In aviation, s 
filament winder crafts carbon fiber at a 
itrite-of-the-art boatbol Idlng plant. 



nonwoven materia] similar to beaxial 
cloth, except that the fibers sire orient- 
ed in three directions , often at 120° to 
each other to spread the loads. 

Cores 

A core material is a piece of solid 
res nforce rn ent , sandwiched be t ween 
layers of fiberglass materials and used 
for stiffening— to prevent the M oil-can- 
nlng" of large, fiat panels— and as ther- 
mal or sound insulation. 

Raisa core — When first used as a 
hull stiffener, boat builders laid long 
planks of lightweight balsa into hulls, 
hut thUri method led to rot and structur- 
al failure when water "wicked H through 
the entire plank. It's taken balsa a long 
time to live down this beginning, but 
modern balsa is now p the most widely 
used curing material in boats. The solu- 
tion came from slicing through the 
grain* turning it on edge, Eind producing 
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a checkerboard pattern of end-grain 
pieces that do not transmit water. The 
result is a stiff* light and Inexpensive 
core with good impact quality and high 
compressive strength. 

P VC foams — Airex and Klegecell 
(pronounced fcftvfet’-a-sel} are the most 
popular commercially produced foam 
cores user! tot Lay. Both are closed -cell 
foams made- from polyvinyl chloride. 

Honeycomb— Honeycomb is just 
what it sounds like: A waffle-pattern of 
materia] to give the highest stiffness of 
any core of equal weight, Tho compres- 
sion and shear strengths are second to 
none, which might be expected from a 
material originally used in aircraft for 
flooring and bulkheads. 

Materials 

Much of the trickle-down of technology 
from aerospace has been in the actual 
materials used, since research has pro- 
duced some alternates to conventional 
fiberglass construction. 

Carbon fiber — These fibers of 
graphite provide superb stiffness as 
well as high lensilo and compression 
strengths* They're often used in con- 
junction with 5-glass or other exotics to 
provide accept able impact resistance r 
which is otherwise quite low, 

Kevlar— The trademarked name 
Kevlar refers to aramid fibers of which 
DuPont is the only producer in the 
world. An aromatic poly mid (usually 
shortened to aramid), Kevlar ie a form 
of nylon that was originally developed 
in the mid-1960s as ,J Fiber FT to rein- 
force radial-tire belting. Its unique 
properties soun were put into other 
uses, and the public usually thinks of 
Kevlar irt terms uf bulletproof jackets. 
There are, in fact, two forms of Kevlar 
available. Kevlar 2f+ is used for lines* 
cables and flak jackets, while Kevlar 49 
is used as a reinforcement fiber in 
plastic composites, On a strength -to- 
weight comparison, Kevlar has the 
highest specific tensile strength of any 
commercial fiber, Jt is five times stron- 
ger than steel, and twice as strong as E- 
glass, which allows a Kevlar hull to 
maintain the same strength as an E- 
gkae hull at a fraction of the weight. 
The negative side to Kevlar is a marked 
weakness in compression, so it is often 
used in eoryunction with other fibers 
that balance that trait. 

N'omes— A chemical developed by 
DuPont, Nome* is moat famous for it* 
fire proof qualities, and it m used in fire- 
resistant suits for firemen and race-car 
drivers . It is an aramid, which is turned 
into a paper- like substance for use in 
honeycomb coring. 

Ilybrids^These are reinforcing fab- 
rics that combine two or more different 
types of fiber. One common hybrid is a 
mixture of Kevlar with carbon fiber. 
The Kevlar provides high impact-reeis- 
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Liiiare* white thi L LMLrbim litH i r ^Uppliif 1 ^ 
Uu- sliffntss. Ciimbinatinu? of S^glass, 
Kevlar and carbon fiber are also avail- 
able toopumtee ivrtuin pm^i-tie?. 

Methods 

It’s no surpt^ With all the new res- 
in?, fabrics And materials available 
— that new methods of construe! ion had 
in be tueated, 

IVe-pre*— This term refer? to both 
the material sulfl the technique where a 
fiboi'slas.s cloth is pn^ impregnated 
with catalysed rt-siiL?, 

iJLTuUise l he resins are forced into the 
material under ideal manufacturing 
conditions. the- optimum resin.' fiber ra- 
tio is maintain! *1. 

The finished matrix must be stored 
a mt transported in a frost o state to 
keep from curing, hut it offers the 
lightest weight and highest strength of 
conventional fiberglass cuiLstrueticm. 
When Lhv material is being fabricated , 
it must be cured in an autoclave, 

Viiruiim- bogging — Thin is a method 
used to eosuae complete saturation of 
the 11tK. i r reinforcing material with re*- 
ir H as well as a way to compact the 
structure for maximum strength. An 
air bag, often simply a large plastic 
sheet, is placed around the curing lami- 
nate and the air Is then removed to 
create a vacuum. This compresses the 
laminate and distributes the resin uni- 
formly, In many cases, excess resin is 
removed at this stage to further reduce 
the weight of the finished product. 

Fi la men! w inding — Ti llotson- Pear- 
son, the same company that builds the 
Rampage shown on the previous pages, 
also produce? a line of sailing yachts 
that feature unstayed masts* A normal 
mast could never withstand the strains 
of wind and sails without a network of 
steel rigging. Hut by using filament- 
w hiding machine? and a blend of carbon 
filler and resins, a mast or exceptional 
strength ami flexibility is produced that 
cam survive without support. The wind- 
ing machines were originally designed 
to produce automobile driveshafts, but 
have been adapted to produce such 
items as high-performance helicopter 
rotor blades, springy high-jump poles 
and fishing rods. 

There, in a sizable nutshell, you have 
it. The fiberglass of today is barely 
recognizable from the fiberglass of 
Lhrt'e decades jttist. Considerable 
thought and engineering ha? profound- 
ly changed l hr industry, but not with- 
out a lot of help. Automobile rating ha? 
brought safety and reliability tu street 
ears, so il should be no surprise that the 
aerospace arid military sectors have 
contributed so much tu make your boat 
safer, stronger and faster. 

— rftri? Casmll 
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POWER PLAY 

Bom on the racecourse, perfected on our recreational waterways, today's large 
outboard powerplant achieves both extra muscle and operational simplicity. 




M aybe you've seen them mounted i>n motor standi* 
at boat ^hr?w? p or linked across* the transom of 
some tricked-out boat in the local marina, 
They're rl^tinetfy larger than the average out- 
board. sunie approaching the size r.f a. broad-shouldered 
linebacker, and they pack the horsepower necessary lu run 
your Scarab lu the Bahamas for lurch, or tci spe ed your 
Skeeter to the five beat fishing spot* ahead of the pack, or to 
move out in the family cruiser for a distant anchorage. Even 
to power your APB A -class racing boat at speeds approaching 
BO to 90 mph and up. 

These high-performance outboards, rated 200 hp and 
above, weren't; always available in the numbers that you see 
them bold today. As boat construction changed to emphasize 
the benefits of performance— with lighter, stronger struc- 



Twin Jqftnwn VS* adorn |he twsom □! an Aquaapart ?70XF Fish- 
erman [top left!. Trvy evolved from compel lx Ion. where Mercury - 
powered Champ boats romp [above). The lost -foam casting techni- 
que— which relies ort intricate polystyrene moldings to create 
light, strong blocks peft} — h one performance offshoot. 



lures that could withstand the strops of operation at speeds 
in escess of 50 mph— buyers realized the advantages of 
extended range unci better fuel economy by mounting one or 
more high-horsrapower nutbqttrda on the transom. Owners 
gained more room in the cockpit and, perhaps more impor- 
tantly, achieved a combination uf greater top-end power and 
brcatht aki ng accelerat tun . 

Rut the four major engine makers approach the problems 
and enormous possibilities of large outboard power from 
different ingles* 

For instance, only Mercury has an in-house high-perfor- 
mance products group in it* engineering department. The 
group is structured to produce a few, or a few hundred, 
highly specialized engines in pursuit of research goals, and it 
is through this group that high- technology has entered into 
Mercury's manufacturing and quality -control. 

Current star in Mercury's upper strata outboards is the 2.4 
Litre EFI [for electronic fuel injection). It's a V6 sharing the 
same GO* block and the same basic stats as the Mere 2t)0, 175 
and 150 XR 2 engines, displacing 142.2 cu. in, (S-Wlce), bored 
at 3% Jn. m mm), with a 2%-in. (Ti7 mm) stroke. 



101 



FROM TOP tFFT PHDTOS ffT OLiTBOWTO MARINE CORF ML.Cf WULWJW. OuTftTVUn MttLUF fW 



POWER PLAY 

The Mercury 2.4 EPI is set up to 
bum regular leaded or unleaded premi- 
um SB octane gasoline, like its cousins, 
but the similarities stop there. This 
powerhouse will crank out a remark- 
able 275 horses at WOT (wide-open 
throttle) readings of 6800 rpm. 

How does Mercury squeeze so much 
performance out of the same block that 
produces 150 hp at the other end of the 
spectrum? To begin with, higher engine 
speeds require better breathing, which 
required a new front induction ABS 
cowl, baffled and ducted io improve 
airflow while prohibiting water from 
entering the velocity stacks. 

Mercury Performance engineers de- 
veloped what they call kb 2-slnge reeds"' 
in the carburetors , The system com- 
bines a stiff reed for higher rpm airflow 
with a soft need for mid- to tow-range 
rpm running. 

Better breathing also requires larger 
intake and exhaust ports. But larger 
ports allow ring expansion, which 
greatly reduces ring life. Mercury 
turned to bridgeporting, a machining 
process producing ports that are wider 
and more rectangular than convention- 
al pom, with a bridge in the center to 
hold in piston rings. Bridgeport^ offer 
more total width and breaching area for 
higher rpm production, with less height 
for improved low-end torque. 

Combustion chambers are shaped to 
create turbulence, causing a uniform 
mixture of fuel in the cylinder, which 
will burn evenly and more completely. 
It's called bup-chiirging. and It allows 
the best fuel economy in high-perfor- 
mance engines. Production versions of 
the 2.4 EF1 are qualified on gas of 
lower standards than i j available at 
most fuel pumps. 

Mercury has invested a mint in anti- 
corrosion. I tp X K-360 alumi num alloy is 
very low in copper content, probably 
lower than what's available on the open 
market. To achieve this purity, Merc 
hail to import high-tech furnaces from 
Europe, and find efficient ways to fur- 
nish it with aluminum to be used in 
poWerheads or gearcaseS, Lo name a 
few. Mercltry also relies on the electro- 
deposition process, or EDF ( which 
carefully cleans and negatively charges 
unpainted parts going into a positively 
charged epoxy paint vat. The resulting 
finish is a multicoat protective system 
that adheres to the base metal. 

High-tech performance in OMC's 
Johnson and Evinmde outboards cur- 
rently center* yn the 275 and 3.6 GT VS 
powerplanta, which are dubbed “the 
world's most powerful production mo- 
tors. 11 They are both based on HO* V- 
blocks and displace 220 cu. in. T the 
former pnMiucing 275 hp and the latter 
about 300 hp. 

iOZ 



The latest generation of plastics tech- 
nology plays an integral part in the 
development of higher horsepower in 
both the powerful V8 and the more 
compact V4 engines. 

The carburetors are die-cast alumi- 
num assemblies with inner bodies and a 
venturi made of DuPonL Minion, a high- 
quality cousin to nylon. Six-petal flexi- 
ble plastic reeds behind the curb in the 
3.G GT replace stlffer, lunger-lasting 
steel reeds, with the advantages of 
improved performance across a wider 
range of operating speeds and longer 
potential engine life. 

Plastics, ami the lost- foam process, 
also play a key role in the casting of 
intricate manifold parts as one piece on 
the VS blocks, eliminating the need for 
multiple fasteners and gaskets. Inex- 
pensive polystyrene blanks, shaped ex- 
actly from a master mold, are buried in 




Siisukl atfilevH a rrtore efficient hwJ bum In 
Its Super Six high-performance 1 50 by Poop 
chargmg under twin sparkplugL 



sand. Molten aluminum is introduced, 
vaporizing the foam and displacing it. 
Allowing precisely for shrinkage, the 
cooled aluminum part is extracted, a 
stronger, lighter S-rkmensioiud shape 
not previously attainable, 

Th Eire’s even an easily removed 2- 
piece lower motor cover made out of 
lough melded plastic, allowing out- 
standing access to virtually all power- 
head components. 

To handle the inner stresses of wide' 
open throttle (5000 to 6000 rpm for the 
275 and 5750 to 6250 rpm for the 3.6 GT) 
speeds for extended periods, bnth en- 
gines use single-piece forged eteel 
crankshafts and take advantage of loop- 
charging technology to use flat-top pis- 
tons and cut down on total piston mass, 
which considerably lengthens engine 
life. Loop-charging, incidentally, offers 
more complete and powerful combos- 

■Li l&ntAVCN FCClM LLiftJtfJ 



lion of the air/fuel mixture by swirling 
it into the cylinder, an effect that is 
caused by cylinder-dome and piston- 
head shape, as well as precise intake 
smd exhaust porting. 

The high-performance end of Suzu- 
kTs lineup of 2(1 outboards includes two 
150-hp models (he DT200 and the 
0X2 OO 10th Anniversary Edition. Su- 
zuki r s experti tie in 2-stroke technology 
is the result of more than 25 years of 
motorcycle raring* and more than 19 
years of building outboard motors. 

When you talk about oil injection, the 
discussion naturally turns to Suzuki h s 
pioneering advances in 2-stroke en- 
gines. One ia automatic oiling and oil 
Injection, a system that adjusts the 
gas/cil ratio to match the needs of the 
outboard at any given performance lev- 
el. Less oil is required by the engine at 
light load, idle or low* rpm running 
speeds, sn the guv’ni I ratio is adjusted 
to I50:L Compare that with the stan- 
dard 50:1 ratio you nnce mixed in your 
fuel can, the same 50H ratio that an 
outboard motor needs when running 
under heavy load or at full -throttle, 
high- rpm settings. Suzuki engineers 
have devised a system to Link the oil 
mix to the actual lubricating needs of 
the i>owerhead at various rpm. 

Oil enters the air'fuel mixture 
through nozzles downstream of the car- 
buretor, delivered by a crankshaft- 
driven pump that is linked directly to 
the throttle. Thu? system responds pre- 
cisely to engine requirements across a 
wide band of power output. Uniform 
mixture and lubrication is achieved 
when the oil is finely atomized by in- 
jecting crankcase pressure just ahead 
of the oiTinjection nozzles. As on most 
advanced high-performance outboards, 
Suzuki relies on precise porLing, ex- 
haust tuning and dome-topped pistons 
IO promote loop-charging. 

But the engineers at Suzuki looked 
beyond loop-charging and further 
boosted jierfurmance and reliability in 
both their 150 Super iSix and their 200 
Anni veraary Edition by adding another 
sparkplug to each cylinder, causing a 
more efficient fuel bum. 

Suzuki has alsn developed an ad- 
vanced cooling system , which it calls 
the 2-Loop, 2- Bypass system, to cope 
with varying engine temperatures 
found in different parts of the block. 
Simply stated, water is circulated in 
both the cy Under block (loop 1) and the 
cylinder head (loop 0). Water from hot- 
ter engine zones is shared with water 
from cooler zones, creating a more uni- 
form system temperature, which low- 
ers the average operating tempera- 
ture. extending engine life, 

k h a only fair to say that most of the 
engine manufacturers have some form 
of low-oil warning system. Suzuki's 
gauge precisely monitors four levels of 
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engine oil, monitors engine* coolant ami 
oil flow, and even warns of over- rev- 
ving (a warning you should heed before 
Lhe engine takes over and automatically 
I'educes excessively high rpm in an 
effort La pFotect from damage). 

Mo stranger to the high-performance 
motorcycle Hiring tracks of the world, 
Yamaha has translated its ^-stroke ex- 
pertise into a powerful line of big out- 
boards. Yamaha's four big-bore out- 
boards are all based on a 168,4-cii.4n. 
block, producing a power range from 
1 50 hp to £25 hp. The company's most 
advanced engine by far is the 225-hp V6 
XL, a loop-charged powerhouse that 
features a microcomputer brain Lo con- 
trol all of that brown, and Yamaha's 
own brand of oil injection, termed Pre- 
cision Blend, 

Precision Blend utilizes a crankshafts 
driven pump, an integral oil reservoir, 
an on-board control unit and injectors 
that are downstream of the carburetors 
injecting oil into the manifold between 
thecarband the reed valves). Precision 
Blend vanes the mixture of gas to oil 
based on engine speed and loath vary- 
ing from 200:1 to 50:1 in ratio. 

In addition, Yamaha equips its V- 
hlnek models with a remote oil tank that 
automatically feeds the engine-mount 
ed integral oil reservoir when it is less 
than half full. This extra Lank can give 
you more than six hours of running at 
wide-open throttle settings before you 
have to replenish the system. 

One of the keys to Yamaha's state-of- 
the-art ijerformanee is the combination 
of 90° V-btocfc and alt offset crankshaft. 
The offset crunk is a performance add- 
on that allows Lhe engine to fire more 
frequently, oh every tW turn of the 
engine, to smoothly spin the shaft at 
constant high rpm speeds, Yamaha 
uses it as standard equipment on all V4 
and Yd outboards.. 

Yamaha labels its 225 hp Vfi X L ‘the 
outboard with a brain T a reference to a 
microcomputer ignition system that 
usca eight se mm to constantly moni- 
tor performance information., from en- 
gine load and apeed to operating tem- 
perature and fuel quality. 

Every Idea for improve! outboard 
performance discussed here has run the 
long road of initial design and develop- 
ment, has been through exhaustive Lab 
testing, and has finally been forced to 
the limits of endurance and durability 
on the racing circuits of thn world. 
Quite often, consumers don't realize 
that they are the ultimate recipients of 
technology that has first trickled, ami 
then fin wed, down from tens of thou- 
sands of hour* of development, 

I fa something to think about as you 
slide the throttle forward and pull a 
skier out of the hole, or accelerate- fur 
that favorite fishing spot 

— John Wooldridge 
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GREAT 



Microchips and cathode-ray tubes are a 
signal of things to come in marine 
equipment. But high technology is also 
at the forefront of boating basics , from 
compasses to bottom paint. 

/ n an age when sjpjicie vehicles routinely probe the 
Venusian atmosphere, and a jaunt to Mari? is under 
serious contemplation, it's little wonder that sophisticat- 
ed gadgptry is finding a home in the boating world. 
Microprocessors and video screens are indeed becoming 
commonplace, but interesting, useful technologies are also 
finding their way into more prosaic equipment categories, In 
fact, accessories these days range from the simple to the 
sublime. Compasses, auxiliary power, props, even paint, are 
feeling the heat of technological advance merit. While back on 
the leading edge, visionary manufacturers are establishing 
the epitome of art in engineering, like the $171,000 da^h 
panel found aboard WeUeraft'a Scarab 5000 £ right;. It's 
getting sfo that wherever you ride — up the creeks in an 
outboard jpn boat, or down the cuts in a twin-screw 
thoroughbred — technology is riding with you .— Tim Coif 

Ewrt f h-e ensign has gone high-tech. The Radar Flag's 
silver anodized lining { befowj reflect! s Igruis at 
AVj miles. Contact Radar Flag, 2430 E. 

Commercial BJvd,, Ft, Lauder^ - r 

daile r Ft 333M. 0 CV“ 



Wei Icra ft asked HWH Electronic Corp. 

to assemble end Install the finest 
navigation and communication 
gear available for Jti 1410,000 
Scarab 5000. The space-age dash 
k panel | above | Is the result* In 
the upper left Is the ship's 
Hl functions monitor, which ln- 
Bk corporates running light 
& ON- OFF Indicators, Jurt 
A below and to the left, 

Ik HWH positioned a Fur 

^k uno FCV -661 color vld- 

Ik eo depth ffnder. used 
wtk for e ra chi ng bottom 
I topography In 




navigation, or finding ffsh # The Fur- 
Uhd FRBOSD radar \t positioned In t he 
lower left, it has a 44-nautfcaf-mf Je 
range and an alarm If a target comes 
within a Specified perimeter. 

Taking center stage If the Cetec 
Benmar autopilot. This device steers 
the vessel electronically, and inte- 
grates with the la ran C* ut'nav and 
digital navigation plotter. Clustered 
around the autopilot are specially de- 
signed LCD powerboat readouts from 
Brookes & Gatehouse, Boat speed It 
on the upper left. Depth Is an the up- 
per right. The two LCD modules to the 
lower (eft and lower right Indicate # 



variety ot different information — rud- 
der angle and plane angle, for In- 
stance, or wind direction and sea tem- 
perature. 

Conventional analog engine instru- 
ments have been replaced aboard the 
Scarab 5000 by the Javelin# Audit 
Mark S Marine System. Three CI7T 
screens installed Just above the steer- 
ing wheel Indicate speed* rpm. oil 
pressure, voltage, water tempera* 
Eure, fuel level, trim position, eft. 

HWH Installed the Scarab s naviga- 
tion gear on the right. At tap Is I he 
Furuno LC 90 loren C. Which gives the 
operator real-time position. The loran 



dead- reckons between passes by or- 
biting Transit sac cilices, whose signal i 
are captured by the Furuno FSN-70 
satellite navigator. Loran and SfltVnav 
position It indicated on the Furuno 
GD I ?0 color Video plotter below the 
sat/nav and Is displayed in latitude-' 
longitude coordinates. 

While the prudent mariner should 
never expect these bells and whist lei 
to replace a human being standing 
vigilant an the bridge deck, the ulti- 
mate Is always interesting. For more 
information, contact Kevin Sherburne 
at HWH, «1 5 Gulf BEvd., St, Peters 
burg, FL 13706, 
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GREAT GEAR 



Heart Interface fllrntly 
converts your shl ps 12- volt DC 
current to 120 AC- In sires ranging from 
ilny 3QQ-watt emits (like the HF 12-300 
shown hero | . to units offering greater 
AC output (Mice the larger HZ l2-f£0Dj, 
Hi power inverter? let you operate 
household appliances Off your ships bat 
tery. Contact Heart Interface, si l First 
An. 5., K ent; WA 9S032. 



NEW 



UL1. 



both 



KIQCrDE 



Uir-JjLFf 



Interim Micro n 44 bottom 
point fights weeds, Old- 
style paint combined 
growth hilling biocide and 
binder. When biocide deplet 
ed P binder remained, compli eat- 
ing reflnlsfilng, Now paints mix 
agents In a tingle, consir- 
tently foal c Coat. In- 
terluM, 2270 Morris Ave., 

6ox 3B6. Union, 
m 07003- 




Tanaka has developed the 
OEG 2SO lightweight por- 
table generator to tackle smaller re- 



qulrements. The 10. 7-pound unit fits 
anywhere and supplies 12- volt PC cur- 
rent for recharging batteries or 
powering tools. Handle makes it 
stowable and convenient. Contact 



R-i. Jarvis, JTt, 9 r Fayvllle, MA 01 745 . 




lea -Air Emer- 
gency Descent Air 
Supply IS Intended for 
sit uations when you have to go un- 
derwater. The handheld tank is IS In. 
high and weighs 2 pounds, Air supply 
lasts 8 to 10 minutes at a maximum 



depth Of V ft- Contact Survival Tech- 
nologies Group, 11600 Ninth St. N. P 
St. Petersburg, FL 33702-1098. 




The Ape It* LOR IIOO 

radar relies on simple, readable LCD 
technology In a highly compact 9 x 7 x 
3 , /*4n* display, making It the world* 
smallest radar, it has night Illumina- 
tion and a 1000-dot pixel density for 
enhanced resolution. The accompany- 
ing scanner weight just 1 & pounds. 
Contact Apelco Marine Electronics. 

1 107 N. Ward St., Tampa, FL 33607. 



MjOlNL 



The Man Owr* 
board Module offers 
quick -release assis- 
tance to overboard victims by putting a seif-i nf lating horseshoe and locator py- 
lon In the water In about four seconds. A pull on one strap deploys the system. 
Inflatable components are 6-ounce nylon painted orange. Contact Survival 
Technologies Group, 1 1600 Ninth It. N., St. Petersburg, FL 33702 1098. 
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AN EAGLE... 
IS BELIEVING! 




For skiing, sailing, or pleasure boating, here's a 
perfect way to avoid shallow water areas— 
protecting your boat your propeller, and most 
importantly your passengers. 

It's an Eagle Digital Depth Sounder Just turn 
one on, and you get a quick and constant 
digital depth reading that you can depend on 
at a glance, even at night The depth it shows 
is accurate at any boat speed, even over 
70 mph. 

Eagle DDS models are not only accurate, but 
they're tested tough to be reliable, fog -free, 
and both come with a one-year FULL warranty. 

So for safer boating, know your depth with an 
Eagle DDS- 1 or DDS-3, 




THE ALL AMERICAN SONAR 

RO. BOX 669, CATOOSA , OK 74105 



You don't have to be a pro to find fish like one. 
Just use an Eagle Liquid Crystal Graph 
{sportfishing sonar). 



With an Eagle, you'll see a digital readout of 
the bottom depth plus a crystal-clear picture of 
what's under your boat. You'll see bottom 
contour. You’ll see structure. More importantly, 
you’ll see FISH, shown as arches. You can 




even zoom in for a closer look. And much more. 
While leading the field in advanced 
technology, every Eagle LOG is easy to 
operate. And each is made rugged and 
reliable. They're watertight, fog-free and 
backed by a on e -year FULL warranty, 

So start fishing where the fish 
are with the pinpoint accuracy / 
and picture quality of / / 

LOG sportfishing / / 

sonar from Eagle. X / 



Bagla Eleci™icsdiKlaHTiiany f^sponsibirify for actidern or injury 








STRUCK KIT Quov¥M 37 
LlfiJartiUffT Wisconsin i>3Q12 



D«taniHnt Is right In step with the 
high-tech imperatives of lightness, 
strength iind smell fixe. The Dart se- 
ries ' thin package" Instruments are 
only % In. thick , and can be mounted 
In tight spats or an contoured sur- 
faces, Contict DstJriUrJnr, 53 Port 
side Or,. PMBtffet, MA 02559 1 030, 



GREAT GEAR 



The La rad Hlackfiawk hand- 
held VHF And Motorola TrL 
ion-800 handheld cellular 
telephone signal the ut- 
most In small-package ma- 
rine communications p The 
Lorad — a vital link to the 
Coast Guard and other 
VHF-cqulpped vessels 
—has an LCD channel 



Indicator on top or the unit, where ft's 
easy to see, and runs off Mtid power. 
The Trllun-800 stows anywhere and 
offers Instant, static free communica- 
tion In calfular areas near large cities. 
Contact Motorola Inc., 1301 E. Algon- 
quin Rd., Schaumburg, CL 60 f 96, or 
Lor ad. 7300 N.W. 35th Terrace, 

Miami, FL 33 T 22- F 243. 



MEN'S WIDE SHOES 



IE EEEIEE, 51H3 Ml 

E> Ha width iDr mei> wTh 3 nuf" l 
£x.ct?ieni variety. styling 
a id quality Sand fei- 1 

AlOG 



ULECIiaMH THE 

mm# suns 

JwnmHtir 



HITCHCOCK SHOES, INC. 

Dept 'is. A. . E I in^ham. MA 02043 



• DEALERS NATIONWIDE 



* YOUR POWER SOURCE SINCE 1953 

luuile. 

Gale Banks £ng:neefmg 
£46 Duggan Avenue. D&pi bSQ 
AlUH, Ca 9 1702 {0101 969-9605 



EARN $20/hour 



Wnh Tout Own 

mum atm c. 

BulldOMF 1 



■ NHW Engine 

1 R hp Twin Cy-lindt* 

■ NEW PGWEH 

4&Q0I|U Mix. PlrU 
NEW LDADE H 
Lifti T£0 IriL r-n I'S. re. 

hitur s-achhol 

D .41 A Loadi m fl h 

CjuIoj — show riff 
K*iq»ihi T nG-Kit 
cnnsl- ruction Bi 

i *100 

Ah - l€ir LtwiIlI 
if** I MHOUNlrit 
hi>n- !oi:il tfi*- 
tniili S7.00 



DIESEL POWER 
THAT 

FEELS GOOD 

WITH BANKS TURBO SYSTEMS 



forp 6 9L Turbo 
GM 6.31 TURBO ALSO AVAILABLE 

# EMISSIONS LEGAL IN ALL 50 STATES 
4 UP TO 50% MORE HORSEPOWER 

• 12 MONTH WARRANTY 




Quicksilver hat advanced the art and 
science of propeller design, which can 
have a dramatic effect on your boat s 
performance, A standard stemdrfve 
prop ftOp| permit! noise-reducing 
through-hub exhaust and Is shaped 
for hlgh-torgue requirements like wa- 
tersiding. The cleaver prop (bottom) 

Is Intended For the high rpm associat- 
ed with surfacing drives „ Contact 
Quicksilver. Mercury Marine. Fond du 
Lac, Wf 54935. 



COMPASS Sf NSOH 




Azimuth relies 
on solid -stave elec- 
tronics to produce t/t of accuracy In 
Its new nonmagnetic compass. Its 
unique articulating LCD readout can 
be mounted anywhere . A remote sen- 
sor In the bilge Is connected to the 
LCD panel. Contact Azimuth, KVH In- 
dustries, 8 SO Aquidrwcfe An*, Middle- 
town, Rf 0284b. m 
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Get in on the 

in SMALL ENGINE 
service and repsir 
Start ynr own iobi 



BEAT INFLATION! 

Cash in on the 

huge demand for 
small engine repair. 

Work part time, full time 
right at home- we help you 
every step of the way. 

making business! 



In jiiftl 4i hI'miH time. ym lan Iw ready hi 
join nnr ui Mil lutUM Hrtmkng indmiri^ 
in .-Ym*rirn, + . urn jnduhtn « litre- i|ujli- 
fifd Jiii'Ji MW making from $25. UN to 
V.W.W1 |kp hnnr.*. mil Lhm T % jittl f«r 
labor. Fart*. emit*** nn4 Li ii‘UAM i rk l i n4d 
rVcu more 1 U« I hr pr^flES. 




Btruue tfie -i mil 1 1 cucim- imJuvIr' ha\ 
grown w t|uitkh, j-ii Lirule sbiirTu.gE nl 
iiuulifirri .Small I'.iifii nr l p rrdi^i»nab t:\iils 
ihmuishdiui ihrcaunirv. In fact, li\ mvl un- 
umi Tur j giwd mo .ill mgfee mm In be 
Hirer hi four rnii'ks In hind in iht Mimmer 
und at Ic -iiM a week behind in the winter. 
Yl hvti >o4i sn him manV uuull enjirnrFi are 
in U.W iL'd^’i . it\ vUA\ hr under st.uiri whi 
MUnllfW men* ttMfcnuod Mtb hifib price* 
— n» much ms 5-19.95 for u jdnpk iLPUr-up 
IhdHuliftlrutliiin an hour ! 



65-million small engines 
are in service today! 




No experience necessary. 



That‘s right “there arc over sixty-five 
miJImn 2'cycle and 4 -cycle small engines 
an service across the U.S,A. Thai's the 
official count from the Engine Service 
Assn. , and new engines are being built at 
-t rale nf Line-million per monlh! With 
fully iiiicrcdjted and approved 
Foley ^ Bel saw training, you can soon 
have l he skill and knowledge lo make lop 
rrnmey servicing these engines. Home- 
ow-nen isml businessmen will seel you 
oul uml pji> you well! to service and re- 
pair l heir hwnmowen, litters, edgers, 
power Hikes, garden tractors, chain 
saw!!* mini-hikes , go-c&ru, snowmo- 
biles, generalors, snowblowers, paint 
sprayers ■ iheiisl is almost endless. 



You don"i need lobe a bom mechanic' 
or have prior experience. If you can read. 
'to u can master this profitable trade righi 
-Li liomc. in } our ^parclime. wiihout miss- 
ing .L hingk paycheck. Lesson* are fully 
illustrated — \o clear you can't go wrong. 



You receive trade secrets 
and business plans. 



We guide you every step of the way. 
including tested and proven insirucljon% 
on how to get business , what to charge, 
how to get free advertising, where to gel 
supplies wholesale . . . all the "Tricks of 
the trade'". . . all the inside fuels you need 
to assure success righi from the tlart- 




Wills r ff Strict 
frmpM. California 



hc mn i idcidi 

'Tm hud about 3 
Man ei peri tact 
repairing trtatf 
ginti . . but re- 
pairs mte iXrtiy 

m-ffiuT . , , uri lit | 

slartfd f hr fatty- 
Btisaw Count." 



Wilh our ftwiHHa* 'leam-hy-doing' truim 
ing method, you gel practical 'hands-on' 
experience wilh specialized loots and 
equipment that you'll receive with your 
[raining: piki a brand-new 4 HP engine- 
alt yours to keep t 



SEND FOR FREE FACTS! 



You risk nothing by accepting this 
offer w find out ft raw Foley- Betsaw 
training c an give you the skills you need 
to increase your income in a high -profit r 
re cession -proof business of your Owfl. 



You get all this Professional equipment with your 
course, PLUS 4 H.P. Engine. . ALL YOURS TO 
KEEP. ... All at NO EXTRA COST. 




lust fill in und mail enupnn belnw (or 
lend poslrardi In mfre full Informal bon 
und derails h* return mail. Irf) IT TODAY f 



Send TODAY 
for this 
fact-filled 

FRFF nm b NO obligation 
rntc m salesman wui Can-even 



@ 



TOLEYBELSAW INSTnTJTEof 
SMALL ENGINE RER4M 

suit F-lild Bldg.. Kjfiiu City. MO. Mill 




Tells, n tw Jflu a L| e i.: h ; y 
II dill IC Hi pnur -3 wn 
bi i jiral.'JTlIt Spifrlnrit 
vr hjlllimr tusincis or 
vtMjr rj*r Plus cnr^it 

on cur 30-DlV 
NO RISK Trial 
Otter 1 



FDLET-&ELSAW IKSTITVTE 81111 FIELD BUILD IWC 
KANSAS CUT. H-ESSCUHI MfH 

□ YES. pleas* send me tfce FREE twklel ihal 
grvEs lull dertailS- jbQu[ sladvig my own h-usinss m 
Small Engine Regair i urnsenitinp item ii w DbJigalMan 
and thac no salesjimn will call 



uty 



m . 





Pilot introduces , 
the pen that's as bold 
as you are. 



Capture the bold 
experience with 
Brougham’s medium point. 

Rec 3 u$e you are who you are; you're always looking 
for new ways to express^cw/ 1 boldness: The way you 
dress, the car you drive, even the pen you write with. 
And only Pilot is bold enough to create a pen that’s 
as hold as you are. In a ‘‘ine too” worid only Medium 
Point Brougham stands out with a stroke that drives 
your point home, powerfully. Boldly t Decisively) Clearly! 
Buy one today. Only $1.29. 



PILOT 




Available at mosl office supply and stationery stores. 



PM THE ROCKS 

f CffJJ 1 1* m J iwi rriJin pugr Sj i 

^olid bar w r tth a 2-finger trigger and 
cable ftystem operate the two set.* of 
two opposing cams. Trigger pull re- 
duces the cam* to their smallest diame- 
ter for placemen! Spring* flare the 
earns and hold them againet the rock 
when the trigger is released. 

Ascender i and descenders 

Ascender are spring- loaded cam de- 
vices used primarily for climbing rope, 
Once attached to the rape, a jumar 
(generic for ascender) is pushed up- 
ward, easing tension on the cam. The 
cam acti vales under load and holds the 
climber in the higher position. Two are 
normally used, 

tfescenders are rappel device* and 
can be used for belaying. A descender 
loops rope around or through itself to 
create friction. The climber attaches it 
to hi^ humes.s system and feeds the 
rope through the device. 

The sport of climbing 

Mountain climbing equipment has im- 
proved faster than my ability to use it. I 
climbed my first crack 22 years ago. 
anil at that time stunt- books hud photos 
of mountain walls that were cadled "im- 
possible.** They’ve since been climbed. 



(.’Limbing is a spoil Lhal offers the 
participant an unusual blending of 
physical and mental challenge*. The 
danger is real, a mistake often fatal. 

The most important piece of equip- 
ment the climber can learn to use is his 
brain. But it sure doesn’t hurt to have a 
few 44 Friends." PM 



CL1MBPNG GEAR SOURCES 

■ KecreiLiewwil Equ^imunt Iiu 1 . . P.0 Bm C- 

SSl^S, Seattle. WA HSISS: HUfl) 43M771* 413. 

■ ChocEi iiuletI Equipment Inc,, Writ Sarin* 
Clan Si., VctriJurt, CA I: (806 j 6634M17. 

m I’lLmb Hiflli Iiw., lUl. Box IfiLe, South Hurling- 
lon, VT flWitl; mm SS4-4122. 

■ Lcwe lAlpine Svstenu, P 0. Bos ]SS, LufayelCu, 

co mtts- \m) iKMTOfl. 




Fair climbing 

W h ie various fen ms of “prolection" 
COntiTue to Be engneered tor fOcK 

cbnb^s. ihe objective for many ol ihese 
□uldoof aerialists is to shed their cquipmonl 
enlrely 10 assart sheer roefc faces with 
notfwg nn&re than musefe and ^n. a chafe 
bag and climbing shoes The lumber of 
these freestyle rock timbers is growing. 
Bui Ibis mirirrvatsl pWosophy also extends 
Ed "mountain '' chmlwng, in the classical 
sense, where 42-yeaj-cHd Italian Re*ihold 
Messner (left) reigns from on hgfi. Mssner 
recently complesed maiiriEanearing's grand 
stam. having scaled Earth s T4 peaks ihal 
exceed SOOQ meters < that's 26.2*6 ft) 
Messner acfwvsd lf*s leal wilhoul botll&d 
oxygen (which he considers chealng). com- 
plex protoclfon or l no help of Sher^a bear- 
ers The ax above SOOO meters is deatty 
tfwi, and Messnef leheO Oft nothing moie 
than his legendary win ol won— as strong 
perhaps as the petons, carabnors and 
Fnends" lha! pfoled other climbers — TC, 
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CIE MAKES THE WORLD 
OF ELECTRONICS YOURS. 



can even cam your Associate in 
Applied Science Degree in Elec- 
tronics Engineering Technology. Of 
course, you set your own pace, and, 
if you ever have questions or 
problems, our instructors are only 
a toll-free phone call away. 



TS 



e first step 
is yours* 



To find out more, mail in the 
coupon below. Or, if you prefer, 
call toll-free 1-800-321-2155 
{inOhiq t-800-523-9109). 

Well send you a copy of CE’s 
school catalog and a complete 
package of enrollment information. 
For your convenience, well try to 
have a representative contact you 
to answer your questions. 



Today’s world is the world, of elec* 
tronics. But to be a part of it, you 
need the right kind of training, the 
kind you get from CIE, the kind that 
can take you to a fast growing career 
in business, medicine, science, 
government:, aerospace, 
communications, and more. 



S ^e 

tr; 



cialized 
training. 



You learn best from a specialist, 
and that’s CIE. YVere the leader 
in teaching electronics through 
independent study, we teach only 
electronics and we've been doing 
it for over 50 years. You can put 
that experience to work for you 
just like more than 25,000 CIE 
students are currently doing 
all around the world. 



P P 

tn 



ctical 
'training. 



You learn best with practical training, 
so CIPs Auto-Pmgrammed* lessons 
are designed to take you step-by-step, 
principlc*by 'principle, Ybu also get 
valuable hands-on experience at every 
stage with sophisticated electronics 
tools CIE -designed for teaching. Our 



4K RAM Microprocessor Training 
Laboratory, for example, trams you to 
work wi th a broad range of com- 
puters in a way that working with a 
single, stock computer simply can't. 



JJnrai 



rsonalized 
ning. 



You learn best with flexible 
training, so we let you choose from 
a broad range of courses. You start 
with what you know, a little or a 
lot, and you go wherever you want, 
as far as you want. With CIE, you 





AfM-ll 



^ I C Cleveland Institute of Electronics 

I 1776 East 17 th St., etc veJjinJ. Ohio 44114 

YES' I wuvH to storied. Send me my CIE school coLalug including details about 
the Assoc taifi Degree Program. f am most inicicstod in: 

□ computer repair □ ieLcvisiun/h igh fidd iiy service 

□ ickcommurik'aiitjns □ medical elmmnics 

□ rnboticsfaulomal kin □ hmacka.'il e ngi neersn^ 

C <Kh er. 



PnrtNimc _ 

AiUrir-.'s Ap[. 

TitJ. Siafr Zip, 

Ape . Aren Code I'PthMt N«i 

Check bo* fcrGJ. Bulletin on EducaiionaJ Benefits 
□ Veteran □ Active Duly 

Off CALI TOLL FflEC 1 - 900 - 32 1-2 155 ffnOhfo, 1 - 600 - 523 - 9109 ; 



MAIL TODAY! 



SPEED THRILLS 

fCtntlinui'd front fiage fifty 

away, and bis ists on being shown the 
engine., if they don't demand a ride 
outright. Attention has been the Cor- 
vette's traditional panarhe, and the 
Callaway has it squared. 

The Z-oI performance handling pack- 
age ride can only be categorised as stiff. 
Race-car stiff. And I he fiberglass 
creaks and pops over anything but the 
smoothest road*. It"s the price you pay 
for a totally flat cornering attitude. The 
shifter feels as if it were bolted directly 
to large piece* of metal. The heavy but 



responsive steering and brakes assure 
that this is not a ear for the weak or 
timid. It simply reeks of make-my-day 
macho in a fashion unapproachable by 
any other vehicle. Add $20,000 to the 
price of a normal Corvette for the 
Callaway option. 

And few are the vehicles capable of 
the Callaw ay's 173 mph top speed, 
which w e simply had no opportunity or 
inclination to test. The Buick is ham- 
pered by a 124-mph shutoff built into 
the fuel-injection computer, so no top 
speed comparison was possible even if 
the aerodynamic disparities were not 
so great. 



After some arm-twisting by the engi- 
neera present at Milan, we did square 
off the two cars. Because Chevrolet and 
Callaway don't think the current crop of 
GM automatics can deal with the V8 'b 
torque, the Corvette is available only 
with a 4'ispeed manual transmission, 

which incorporates overdrive on the 
top three gears. The Buick comes only 
with a 4-speed automatic. 

The automatic-equipped Buick 
proved to be more suited to dragsLrip 
testing because iL provided full-power 
upshifts that didn't let the bousL fall off 
between gears. The Corvette required 
a fine balancing act between dutch 
slippage, whoelspin and turbo boost off 
the line that made it tough to drive 
consistently. And turbo lag between 
shifts didn't help, either. 

The Buick was faster off the line p 
right from the start. About the time 
that we started to figure out the Cor- 
vette, it's alternator expired. Vanish- 
ing voltage sapped the high end output 
of the engine, preventing more than 3 
to 4 pounds of boost, but the handw rit- 
ing was on Lhe wait before then— Buick 
all the way up to the point where 
aerodynamics become involved. 

The Buick, of course, doesn't have 
the high profile around town that the 
Veils has. It's ready just a nicely 
rounded car that looks mean and thor- 
oughly nasty in all black- Despite its 
sinister appearance, you could loan it to 
your sister-in-law to take shopping. 
She'd feel comfortable in it But if she 
likes to go fast, you might not get if 
back for a while. 

The Vette is more of a driver's car: 
great fun to downshift out on the park- 
way and blast pas! those annoying left- 
lane hogs. It will also attract the atten- 
tion of every cop in town, even w hen Ilk 
going the speed limit. Which it's not 
likely to very often. If you like Cor- 
vettes, you'll love the Callaway— disr- 
tilled essence of Corvette ness. 

What we find most intriguing about 
both these cars is that, under normal 
conditions, both these cars are calm, 
even docile, in the way they treat their 
driver and passengers. You can putter 
along in traffic h sit idling, drive slowly 
and get 20 mpg. Yet, lurking under 
your right foot Is enough power to blow 
away just about any car on the road, 
anytime you're so inclined. 

We were drawing parallels to the 
muaclecars of the ‘60s. In the interven- 
ing years, progress hasn't stopped. 
Tremendous advances in tires, suspen- 
sions mid brakes have made these mod- 
em musclecars much better all-around 
vehicles. And much safer. 

These new miiiclecars have the best 
of both worlds: a modern, high-tech 
chassis with factor} 1 warranty, and just 
enough horsepower to make it all 
work. M 




Makers ot the World Famous T-5D Stapfe Quit 

Now Brings You A full Selection 
Of Professional Qualify Fastening Tools 

For Alt Your Fix-it Fastening Needs! 



ijr' Model T*5QXP 
XPANDO 
FASTENING SYSTEM 

4 ft, dwelt 4 rjjtftMH 



Qv*m v : , 

ELECTRIC A*T?» 

staple m m 

g m r^r^i 

ran* f 1 

fttQHT 

UUNOIO MSf 

PwmiU fllf ii 

fMturi JTi-JL dill carrnr % 
Mhf piltlf 



TR-S50 l^mrA , H 

taf&mifiic litfr Feed ’ 

HOT MELT GLUE GUNS 

to Kfrwrit W4 Ifcrh A 

m F*K( Hi limp H**Uq M 

# 4 Tfpr , mt m* 5HJ jV 

■ 4Jll f 1 “ pr * " Slfl W 

■ Ci I iiim rf fcirfr A r 



Model RH-200 ^ 

E*Z Firfj JWVf T IDOLS 



■ L> 4 M*i/fbr 

■ Uui4 r, rmk mtUiw* Sill 

■ Jpifl-i* Ship 



ARROW FASTENER COMPANY, INC. 

271 Mayhill Suce:, Saddle Brook. NJ 07662 
In Canada Jamal Dill nfa ulor i. Kit . 55B M#Kopo L itHn B.wl Easl Monfreal HU* l*9 0ueb« 

ArdiUblO at ttt leading Hardware. Hard* Center, and DlicsunfOipirtnunl Sloni enryarhtra 







